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Typical Wooden Schooner on the Stocks. “* Dirigo "—First Steel Sailing Ship Built in the United States. 
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Five-masted Schooner “Helen Martin.” Length, 281 feet 6 inches; beam, 44 feet 8 inches; depth, 20 feet 9 inches; tonnage, 2,265. 
THE NEW ERA OF THE AMERICAN SAILING VESSEL.—{See page 182.] 
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NEW YORK, SATURDAY, SEPTEMBER 22, 1900 
AWARDS TO AMERICAN EXHIBITORS AT PARIS. 

The authorities of the Paris Exposition have made 
some amends for their delay in opening the gates to 
an incomplete World’s Fair, by commendable prowpt 
ness in the matter of waking awards. The delibera- 
tions of 121 juries were conducted during the hottest 
months of the year, which added to the difficulty of 
passing upon eighty thousand entries in the time at 
their disposal. The question of the personnel of the 
juries, their organization and the valae of the awards, 
while interesting subjects, need not concern us at the 
present time; bat there is one phase of the matter 
which is remarkable: this is the high rank which the 
United States has taken both as regards entries and 
awards, 

The total number of entries was 79.712, France nat- 
urally coming first with 31,946; then follows the 
United States with 6,674, Italy with 3,188. Russia with 
3.113, Germany with 2.586, and Great Britain with 
1,638 entries. Strange to say, the largest exhibitors 
next to the United States were countries of minor im- 
portance as regards the general interest of their ex- 
hibits; thus, Hungary had 3.304 entries, Portugal 3,381 
and Mexico 3.419, while some countries, such as Jamaica, 
Port d'Espague, Singapore and West Australia, had 
only one or two entries. 

Disregarding the lower forms of award, such as 
* honorable mention,” bronze medals and silver medals, 
let us consider the two highest premiums, the gold 
medals and the much-coveted * Grards Prix,” which is 
the highest distinction that any exhibitor can obtain 
except, possibly, by securing a deeoration. Our 6,674 
eutries bave obtained for the exhibitors no less than 
200 Grands Prix and 642 gold medals. The “ entries 
per award,” as regards the Grands Prix, were 83-3, 
and 104 as regards the gold wedal. While we were 
out-percentaged by sowe of the other nations, at the 
same time the showing is a good one when the 
enormous pumber of our entries is considered, for we 
follow France very closely. Her entries per award 
were 27:3 for the Grand Prix and 57 for the gold medal. 
The United States exhibitors have distinguished them- 
selves in every branch of art, education, and industry. 
Iu education we follow France, the jury having given 
us in this class 32 Grands Prix and 68 gold wedals, 
which is a wonderfal showing. In the fine arts it must 
be said that our success is not as great as that of Italy, 
Germany, and Great Britain, but otherwise we have 
received the largest number of awards, namely, 5 
Grands Prix and 14 gold medals. In the liberal arts we 
have also taken high rank, being excelled only by 
France and Germany, all other countries following the 
Unired States. In the classes under this general head 
we took 17 Grands Prix and 41 goki medels. In 
machinery we are also excelled by Franee and Ger- 
many, taking 10 Grands Prix and 26 gold medals: 
in electricity the same conditions prevail, France and 
Germany exceeding us only in the namber of awards, 
the United States taking 6 Grands Prix and 23 gold 
medals. In civil engineering and transportation we 
took 16 Grands Prix and 65 gold medals, and we are 
again excelled only by France and Germany, both of 
which have wonderful exhibits in this class. In agri- 
culture, the United States did exceedingly well, taking 
22 Grands Prix and 64 gold wedals, but iu this class we 
have to bow before Rouwania and Russia, these coun- 
tries having succeeded in each carrying away over a 
hundred prizes. In horticaltore, forestry and sport, 
the United States did fairly well, as they also did in 
food products. In mining and metallurgy the United 
Srates ranks néxt to France, taking 18 Grands Prix and 
42 gold medals, in this case distancing Germany by 
more than 38 prizes. In furniture and decoration we 
also take a proruinent position, cowing directly after 
France and Germany. We are excelled by quite a num- 
ber of countries in textiles and clothing. In the chemi- 
cal industries we obtained 7 Grands Prix and 26 gold 
medals, this pamber being excelled only by Germany 
and Russia. In social economy and hygiene we take a 
very high place, receiving 28 Grands Prix and 106 gold 

medals, coming next to France. In the army and 

navy we did not have as good a showing as France, 
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Russia and Germany, bat we lead Great Britain and 
other countries. 

We have every reason to feel gratified with the re- 
markable showing, for it must be rewembered that to 
exhibit in Paris necessitates the expenditure of con- 
siderable money for transportation of exhibite and 
waintenance. The majority of the United States ex- 
hibits had, of course, special representatives to give in- 
formation relative to their display. It is much more 
difficult for an Awerican firm to install a satisfactory 
exhibit than a British or German firm. If there is an- 
other international exposition in the course of the next 
ten or fifteen years, we may expect that the United 
States will take even a more prominent part than she 
has heretofore, as she is now doing in the export trade 
of the world. 

——_— 
POULSEN’S TELEGRAPHONE. 

On another page will be found a full description by 
our Paris correspondent of an invention which has not 
only added to our store of electrical apparatus an in- 
strument destined to take its place in our daily life, but 
also foreibly demonstrated that commonplace physi- 
cal phenomena, so commonplace in fact that they are 
no longer remarked, when studied and fully grasped 
by a master mind, may be applied to ends little 
dreawt of. The invention in question is a phonograph 
which wagnetieally records the sounds converted into 
electric vibrations by a telephone. 

In every college lecture room a simple experiment in 
magnetism is performed, which bas been so often de- 
scribed that it should be familiar to everyone—an ex- 
periment which consists in writing with a magnetic 
pen upon a uniformly magnetized steel plate. At cer- 
tain places the plate’s magnetism is enfeebled, and at 
others strengthened ; so that when the iron filings are 
distribated over the plate, the letters or words written 
by the magnetic pen immediately become visible. 
Upon this simple principle of variable magnetization, 
Poulsen’s ** Telegraphone” is based. Instead ofa steel 
plate, a steel wire or ribbon is employed, which is 
passed between the poles of an electro-magnet and 
perwanently, though ununiformly, magnetized by the 
variable electric currents generated by the vibrations 
produced in the diaphragm of a telephone transmitter 
by acoustic impulses. The record thus magnetically 
transcribed can be reproduced at a telephone receiver 
by causing the wire or ribbon to pass again between 
the electro-magnetic poles, so that variable electric 
currents are produced in the circuit to affect the 
diaphragm of the receiver. 

Although the physical basis of the telegraphone has 
long been known, it is none the less astonishing to find 
that the differences of magnetism in the wire or rib- 
bon are sufficiently pronounced, and that the magnetic 
and electric forces entering into consideration are in- 
tense enough to secure the result desired. Indeed, 
Poulsen was compelled to produce a working model in 
applying for his patent, in order to convince the skep- 
tical authorities that his invention was based on phy- 
sically sound principles. 

A quarter of a century ago Bell invented a device 
which aroused no little interest by reason of an ex- 
ceptional simplicity which contrasted sharply with the 
manifold phenomena of motion which it was its fune- 
tion to reproduce. Indeed, there is probably no other 
apparatus in the entire field of technology which trans- 
mits such complex movements with such simple means, 
A smal! magnet, an iron core or two, a steel plate, wire 
coils, and two conductors, that was all which Bell used 
in transmitting the extremely intricate and swiftly 
changing acoustic vibrations of the human voice. A 
careful consideration of the telegraphone proves that 
its Danish inventor has devised an instrument which 
is almost as ideally sin:ple as that of Bell. 

With the invention of the telegraphone, Poulsen 
may incidentally have solved a problem which has pre- 
sented unusual difficulties. What the relay is to the 
telegraph, his instrument may possibly be to the tele- 
phone. In telegraphy, as we all know, the very long 
eonductors employed increase the resistance to such an 
extent that the electric current can be transmitted 
only to limited distances, for which reason a relay is 
used at the end of a circuit to serve as an automatic 
key for the next following cireuit. The conditions are 
exactly similar in telephony. The longer the wire, the 
feebler will the current be at the terminals. For years 
it has been the self-imposed task of inventors to devise 


a telephone relay which would answer the purpose of - 


the large telephone systems. Poulsen’s apparatus 
seems designed to meet the requirements which can be 
exacted of a telephone relay. 

But the telegraphone may play not merely the part 
of a relay ; it may even perform fuanctione similar to 
those of the duplex telegraph. For the last decade an 
apparatus has been used to send two, and even four or 
more messages over a single telegraph wire. In tele- 
phony, on the other hand, each conversation. as a 
general rule, must be transmitted by a separate circuit. 
In Germany, Sweden and England a device is used 
whereby it is possible to transmit three conversations 
over two cireaits. The task of providing a duplex 
telephone is, therefore, uearing its accowplishment. 
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The problem seems to have been completely solved by 
Poulsen’s collaborator, Pederson, whose invention is 
described in the article already referred to. 

Although we have not had an opportunity of exam- 
ining Poulsen’s telegraphone in this country, and 
although the account of our correspondent is based 
largely upon tests made at the Paris Exposition, we 
are, nevertheless, assured that the instrument has been 
used in the Danish telephone systems with no little 
success. 
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MECHANICAL STOKING IN THE UNITED STATES. 

Awong the signs of the times in the world of steam 
engineering is the wonderful growth during the past 
decade of mechanical stoking. Not merely is this sci- 
entific method of firing being adopted for isolated 
steam plants of moderate capacity, but it is safe to say 
that mechanical stoking has come to be regarded as a 
sine qua non in the equipment of a large modern power 
station. Just how extensive has been the growth of 
this industry may be judged from the faet that one 
firm alone in this city, who handle what is probably 
the most successful form of stoker in existence, are 
now installing at the power houses of the Metropolitan 
Street Railway Company of this city, mechanical stok- 
ers for a total of 66.000 horse power of boilers, while 
they are, furthermore, equipping over 225,000 horse 
power of boilers in various parts of the United 
States. 

These figures are particularly striking when we bear 
in mind that the era of the rapid growth of the indus- 
try in this country has been confined almost exclusively 
to the decade which is now drawing to a close. Asa 
matter of fact, at the commencement of this decade 
there were only three mechanical stokers manufac- 
tured in this country, and the activity which is now 
manifest in the invention and improvement of existing 
forms is due to the stimulus offered by the excellent 
results achieved by the Murphy, the Brighman, and 
the Roney types. The later forws are alwost entirely 
improvements upon designs which had been patented 
either here or abroad previous to 1885. 

Equally curious is the fact that although the appli- 
eation of this industry on a large scale in this country 
is of such recent date, mechauical stoking. as such, is 
as old as the steam engiue itself. The earliest records 
of this subject show that the first mechanical stoker to 
be patented was one designed by the inventor of the 
steam engine himself, and it is to the credit of James 
Watt that the design, crude as it may have been, ew- 
bodies the essential features of any good mechanical 
stoker. The coal was féd at the furnace door, and as 
it became coked was pushed back over two sets of 
horizontal grate bars. At the front of the furnace it 
became coked, and the gases from the coking fuel 
passed over the partially coked and live fuel in the 
middle and at the back of the grate, where they were 
completely consumed. Such, in principle at least, is 
the mechanical stoker of to-day. 

The popularity of mechanical stoking is to be set 
down to the relative obvious advantages over stoking 
by hand. In the first place, the feeding of the fuel is 
constant and even. The fresh fuel being introduced 
only at the front of the furnace is very gradualiy 
eoked, the liberated gases meeting with a supply of 
fresh air led in by special ducts to provide the neces- 
sary oxygen for combustion, and the bed of incandes- 
cent fuel over which the gases pass serves to raise 
their temperature to the ignition point and secure 
their perfect combustion. A further advantage is the 
ease with which a bed of fuel of uniform thickness may 
be maintained over the whole grate surface. Further- 
more, there is the prevention of a serious loss of beat 
due to the necessarily frequent opening of the fire 
doors in band firing, which not only reduces the tem- 
perature of the furnace by allowing streams of cold air 
to impinge on the tube sheets, but subjects the latter 
to serious strain, and is a fruitfal source of leaking 
tube ends. Other advantages are the great saving in 
labor in plants which require more than one firewan in 
firing by hand, and the abatement of the smoke 
nuisance, due to the very perfect combustion. A 
further improvement, which is readily appreciated in 
the engine room, is the uniformity of the steam pres- 
sure, rendering the boiler better able to respond to 
heavy demands for steam. It is stated by an inventor 
who has had more to do with the modern developwent 
of mechanical stoking in this country than any other 
man, that a well designed stoker, as compared witl a 
hand-fired furnace, will save ten per cent in the fuel, 
while one man operating a stoker will do as much as 
two men engaged in hand firing; this last estimate re- 
ferring to the smaller plants. Where the boiler plant 
is of such a size as to warrant the installation of coal 
and ash handling machinery, the reduction of labor is 
estimated by the same authority to be about seventy- 
five per cent. 

In view of the remarkable growth of the industry 
we are publishing in the SUPPLEMENT a series of illus- 
trated articles, commencing with the issue of last week, 
in whieh some of the most representative forms 
of mechanical stokers will be fully illustrated and 
described. 
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ENGLISH V8. GERMAN ATLANTIC LINERS. 

It is rawored in Euglish shippiug circles that the 
Cuvard Steamship Cowpany are going to coustruct two 
new liners, with the object of lowering the records for 
che transatlantic journey, recently established by the 
“Deutschland” and “Kaiser Wilhelm der Grosse.” 
The rumor, however, is generally discredited, since the 
English shipping companies have abandoned the con- 
test for speed records. The present tendency is not to 
build faster boats, but larger and more comfortable 
vessels. This fact has been irrevocably established by 
the White Star liner ** Oceanic.” This vessel was not 
built with a view to racing across the Atlantic at a 
tremendous speed, but was intended to carry a larger 
tonnage and a greater complement of passengers at a 
steady speed with the waximum of comfort. The 
“Oceanic” has been such a tremendous success that 
tne White Star Line have another vessel, even larger 
than the * Oceanic,” in contemplation, and the various 
other companies, profiting by this experience, are fol- 
lowing suit. 

There are several salient points which militate 
avaiust the English companies attempting to lower the 
speed records. In the first place, the German steam- 
ship companies are heavily subsidized by their gov- 
ernment. Therefore, they need not display that eco- 
pnomy which the Eng!ish companies have to observe, 
The latter receive not a farthing from their govern- 
went, and if the German companies were deprived of 
their state subsidy, and were to continue their business 
on the same lines that they now practice, they would 
ineur a very heavy loss. Then again there is the ques- 
tion of coal consumption, which is troubling the Eng- 
lish companies a great deal just at present. It is esti- 
wated that if the ** Lucania” or ‘‘ Campania” were to 
run at 22 knots instead of 20, which is their present ave- 
rage speed, they would consume an extra 300 tons of 
coal a day. This would mean something like $2.250 
over and above the present daily cost of running. Con- 
sequently, it will be readily recognized that the Eng- 
lish companies will not incur such an extra heavy ex- 
pense for the purpose of saving a few hours upon the 
journey. 

SS a 
THE TEMPLE LIBRARY AT NIPPUR. 

The remarkable discoveries made by the Pennsylva- 
nia University expedition at Nippur under Prof. Hi)- 
precht have awakened great interest, as by these dis- 
eoveries the history of Babylonian civilization has been 
carried back to a period more than 7,000 B.C. Prof. 
Hilprecht bas now returned to Constantinople, and has 
described some of the chief results of this year’s work 
in the old city. The library of the great temple was 
the most important discovery which was made. Prof. 
Hilprecht stated some eleven vears ago that the re- 
wains ofthe library would be found at the very place 
where the discovery was wade. In three months no 
less than 17,200 tablets bearing inscriptions in cunei- 
form characters had been found. They relate to busi- 
ness contracts, conveyances, letters, etc. The latest 
discoveries disclose the fact that the tablets are histori- 
eal, philological, and literary, treating of mythology, 
grammar, lexicography, science, and mathematics. It 
is thought that when they have all been deciphered, 
they will enable us to obtain a very. adequate idea of 
life in Babylonia. None of the documents bear a later 
date than 2280 B.C. It is probable that the library 
was destroyed during the invasion of the Elamites, 
which occurred at this date. 

Prof. Hilprecht considers that at the present rate of 
working, five years will be necessary to excavate and 
examine the contents of the great library. He con- 
siders that the unexplored part will yield 150,000 tab- 
lets. We know that the library was of great import- 
ance in early Babylonia, and was the chief college for 
instruction in law and religion, as well as in all other 
studies. It is probable that no example of a literary 
treasure trove in the world’s history, not even in Egypt, 
will result in so complete a recovery of the records of 
ancient civilization. The work of exploration has 
been stopped on the library in order to continue the 
work at the temple and to complete the examination 
of the southern and eastern lines of the walls of the 
fortifications. The numerous weapons were found 
along the fortifications in the lower strata. This af- 
fords material for determining the methods employed 
by the besieging armies in the bloody early period of 
Babylonian history. In the course of the present ex- 
cavations the palace belonging to the pre-Sargonic 
periods was uncovered beneath an accumulation of 70 
feet of rubbish on the southwestern side, which 
divided Nippur in two parts. Prof. Hilprecht con- 
siders that this palace, which has a frontage of 600 feet, 
will probably be found to be the palace of the early 
priest-kings of Nippur. The few rooms excavated have 
given valuable results in the way of tablets. cylinders 
and figurines. It is hoped that statues will also be 
found. A large building with a remarkable colonnade, 
which was discovered in the first campaign, has been 
completely excavated. 

An important tomb has also been discovered. The 
French expedition has done good work at Tello. on the 
southeast side of the great canal connecting the Tigris 
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with the Euphrates, The chief finds of the year are 
about 10,000 inscribed tablets. A third expedition that 
Germany arranged has been at work in Babylonia 
since the spring of 1899. The greatest success of the 
year is that wade by the American expedition. 
DISTANT WATER POWERS. 
BY ALTAN D. ADAMS, 

Unfortunately for the average investor in schemes 
for long distance transmission of water power by 
electric methods, the demonstration of financial 
success in this line has not been made as complete 
as that of engineering possibility. It seems timely, 
therefore, to call attention to a few facts in the interest 
of the wan who pays the bills. An attempt is here 
wade to show that the fundawental objection to the 
electrical transmission of energy at high pressures, 
over long distances, under ordinary conditions, lies not 
in the limits of practical voltage, but in the large cost 
of and material losses in the necessary equipment. 
The great problem that must be solved in order to 
make electrical transmission of water power generally 
practical, over long distances, lies not so wuch in 
the direction of higher pressures as in the discovery 
of cheaper apparatus for its transmission to towns and 
cities where coal can be had at usual prices. 

Before the wholesale transmission of energy from 
falliug water, over long distances, is generally adopted, 
it wust be shown that the transmitted energy can 
be delivered at the points of use for not more than 
the cost of the same amount of energy there devel- 
oped from coal. When those who see great advan- 
tages in the delivery of power at long distances from 
the place of its development have found their Utopia, in 
a source of absolutely free water power, they will still be 
unable to transmit it to far-away cities, in competition 
with the steam or gas engine, with coal at ordinary 
prices, because of the large investment for lines and 
machinery and the labor item of operation. So limited 
are the possibilities of electric power transmission, 
under the conditions imposed by long distances, that 
if cheap water power were only asingle mile distant from 
large cities, it would not pay to transmit it, if the 
long distance equipment had to be employed for the 
purpose. In other words, the cost of, and losses in, 
the electrical machinery necessary for the transmission 
of power to great distances more than offset the usual 
difference between the cost of water power at a cheap 
source and the cost of its production at the point of use 
from coal at ordinary prices. Again, the transmission of 
power on a large scale, between distant points, cannot 
be fairly confounded with the distribution of power over 
even great areas to small consumers, since widely scat- 
tered small power users are not in a position to have 
their power economically generated at the points of 
use. The measure of warrant for the transmission of 
power between distant points is the difference in the 
cost of power production at the points in question. If 
it is proposed to transmit the energy of falling water 
to a distant city or great manufacturing plant, the 
inducement to the project is the difference between the 
cost of unit energy from the water power and the cost 
of the same energy unit produced by fuel consumption 
at the point of distribution or use. The power of falling 
water is so easy to grasp, and apparently so cheap, 
that it has long been regarded as peculiarly suited to 
long distance electric transmission. It is a matter of 
history that many of the best water powers in the 
United States have cost sums to develop on which the 
power delivered furnishes but a poor return. Without 
discussing the actual cost of water power development 
which often runs froin $100 to $150 per delivered horse 
power, a woderate yearly price for such power may be 
assumed at $15 per horse power year. The combined 
efficiencies of the electric transmission equipment is 
62 per cent, assuming 90 per cent each for dynamos 
and motors, 95 per cent each for two sets of trans- 
formers, and 85 per cent for the line efficiency. The 
cost of water power for each horse power year de- 
livered at the receiving station is, therefore, 15 + 62 = 
24°19 dollars. The cost of the electrical transmission 
equipment is 86-15 dollars per horse power of delivery 
capacity at the center of distribution or use at prices 
of $25 per horse power capacity of dynamos and 
motors and $10 per horse power for transformers, the 
total dynamo and motor capacity being 2°45 and trans- 
former 2°49 times the power delivery. Allowing $60 per 
brake horse power capacity for the machinery of a 
steam plant at the point where the transmitted power 
is to be used, the additional expense involved by the 
transmission equipment is 86°15— 60 = 26°15 dollars per 
delivered horse power. Taking 16 per cent of this 
extra ontlay for the electric equipment gives 26°15 x 
0°16 = 4°18 dollars, the annnal charge for interest, de- 
preciation, repairs, insurance, and taxes on the addi- 
tional investment per delivered horse power. Adding 
the above cost of water power and the annual charges 
just found gives 24°19-+ 4°18 = 28 37 dollars, and this 
sum, less the cost of coal per horse power year at the 
steam plant, or 2837—11°25= 1712 dollars, is the ex- 
cess in cost per horse power year delivered by the elec- 
tric transmission over the cost of the same power from 
a local steam plant. In order that the electric trans- 
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mission may deliver power at the same cost as a local 
steam plant, the cost of water power per delivered 
horse power year must not exceed 11°25— 4°18 = 7°07 
dollars, and this reduces the charge per horse power 
year at the water power to 7°07 0°62 = 4:38 dollars, on 
the basis of no outlay whatever for line conductors. 

This comparison assumes the sawe labor of opera- 
tion and building cost for the two stations and electric 
transmission as for the single steam plant. Turni: 
again to the electric transmission equipment, consist- 
ing of dynamos, two sets of transformers, motors, and 
the line conductors, and owitting from the considera- 
tion the line loss, the combined efficiency of the other 
elements is 0°95 x 0°90 x 0°95 x 90=0°73, so that for 
each horse power delivered by the motor, 1 + 0°73 = 1 87 
horse power must be supplied to the dynamo. The 
capacity of each element now is, making that of the 
motor as 1, step-down transformer 1 + 09 = 1°11, step- 
up transformer 1°11 +095 = 1°16, dynamo 1:16+09= 
1°22. On the same basis as above the cost of the elec- 
trical equipment is now, motors and dynamos (1 -+ 1°22) 
25 = 55°50 dollars, transformers (1°11 + 1°16) 10 = 22 70 
dollars, a total of 78°20 dollars for each horse power of 
delivery capacity. The yearly charges on this sum for 
interest, insurance, taxes, depreciation and repairs, 
taken at 16 per cent, as above, amount to 78°20 x 0°16 
= 12°51 dollars. As the cost of coal at $3 per ton is 
only 11°25 per horse power year, for a first-class steain 
plant, the delivered power from a system of long dis- 
tance electric transinission is 12°51 — 11°25 = 1:26 dollars 
per horse power year more expensive than the samo 
power from a local steat plant, it being assumed that 
the transmission line costs nothing and that there is no 
power lost in it, Or, to illustrate the case, suppose 
that great central power stations could have free 
water power if they would use it to drive dynamos, 
send the resulting energy through two sets of trans- 
formers and then into electric motors to be used in 
driving their regular electrical equipment for local 
service, the interposed dynamos, transformers, and 
motors being paid for at above prices. Should the 
central stations accept such a proposition, power deliv- 
ered to their regular electric generators would cost 1°26 
dollars wore per horse power vear than the value of the 
fuel outlay they would save, though there would be no 
line loss or cost. 

These figures are based on the operation of steam 
engines ; if gas engines, which only consume about 
two-thirds of the coal for an equal output, are used, 
the result is still less favorable to the electric trans 
wission. It is thus evident that no possible increase in 
practical voltage, which can only decrease but never 
do away with the cost of and losses in line conductors, 
can ever warrant the long distanee electric transwis- 
sion of water power to points where coal can be bad at 
common prices, since such transmissions would not 
pay if the line dissipated no energy, cost nothing, and 
water was free at the generating station. 

ee 
EXPORTS OF AMERICAN COAL. 

Exports of coal from the United States during the 
year 1900 are likely to reach $20,000,000 in value, 
against $10,000,000 in 1896 and $6,000,000 in 1890. The 
figures of the Treasury Bureau of Statistics show that 
the exports of coal from the United States during the 
7 months ending with July, 1900, are 50 per cent in 
excess of those during the corresponding months of 
last year and double those of the corresponding 
months of 1898. 7 





In the 7 months ending with July, 
1898, the exports of cval from the United States were 
2,875,451 tons; in the same months of 1899 they were 
8,006,032 tons, and in the corresponding months of 1909 
they were 4,601,755 tons. During the period from 1590 
to 1900 the exportation of coal from the Uuited States 
has quadrupled, but the principal growth has been in 
the years 1898, 1899, and 1900. While this growth is 
observable in the exports to all parts of the world, it 
is especially marked with reference to our exports to 
the American countries. To British North Amer- 
ica, the exports in the 7 months of 1898 were 1,788,398 
tons and in the 7 wonths of 19(0, 8,253 803 tons. To 
Mexico the exports in the 7 months of 1898 were 243, 
938 tons and in the corresponding months of 1900, 415,- 
834 tons. To Cuba the exports have more than 
doubled, being in the 7 months of 1898, 114.655 tons 
and in the 7 months of 1900, 241,712 tons; while to 
Porto Rice the exports increased from 2,621 tons in the 
7 wonths of 1898 to 15,313 tons in 7 months of i900 
To the Hawaiian Islands, the exports of the 7 months 
of 1899 were 10,381 tons and in the corresponding 
months of 1990, 21,001 tons, thus more than doubling 
in a single year. To the Philippine Islands the ex 
ports in the 7 months of 1898 were 4,810 tons, and in 
the 7 months of 1900, 41,068 tons, or eight times as nach 
in 1900 as in 1898. 

The experiments with American coal which the 
Enropeans have made in the last two or three vears 
seem to have proved snecessfal, as the exports to En- 
rone, which in the 7 months of 1898 amounted to only 
4507 tons. were in the corresponding months of 1900. 
278.572 tons. Of this, 187 tons went to the United 
Kingdom, 4.028 tons to Germany. 77,407 tons to France, 
and 196,950 to other European countries. 
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THE SPIRAL-GLOBE LAMP. 

The employment of incandescent lamps having 
bulbs of plain glass leaves much to be desired from a 
hygienic point of view, because the intensity of the 
dazzling light radiated by the filament is certain to in- 
jure the eyesight. Hence shades are often employed 
to intercept the rays of light, or ground glass bulbs to 
conceal the filament. Bot these remedies both in- 
volve an increase in the cost of current since a large 
percentage of the light is absorbed, It is necessary, in 
order to obtain the same illuminating effect, to have 
lamps of higher candle power with consequent in- 
crease in consumption of current. It is the object of 
the inventor of the lamp which is herewith 
illustrated to remedy the defect and to enable 
the consumer to use a plain glass lamp with- 
out liability of injuring the eyesight, and to 
utilize all the current instead of partially ob- 
securing or absorbing the light in order to ren- 
der the lamp serviceable. 

The new Jawp consists of a plain glass bulb 
surrounded by an envelop composed of a spir 
ally-wound rod of plain glass inclosed within 
an outer protective plain glass globe. The 
effect of this combination is twofold; for al- 
though the main object, as above stated, is to 
conceal the filament without loss of light, the 
result is, as a matter of fact, to increase the 
effective illamination of the lamp, the spirally- 
wound glass rod constituting a double convex 
lens throughout its entire length and serving so to 
refract and diffuse the rays as not only entirely to pre- 
vent the outline of the filament from being perceived 
by the eye, but also actually to increase the photo- 
metric value of the lamp in the direction in which it is 
wost desirable that the light should be rendered 
available. 

These lamps, which have a most pleasing and beauti- 
ful effect, are now being manufactured in England by 
the Spiral Globe Limited, of 28 Bush Lane, Cannon 
Street, London, E.C., and on the Continent by Johann 
Kremenezky, of Vienna ; while companies are in pro- 
cess of formation to wanufacture the lamps under 
license of the Spiral Globe Limited in other European 
countries. 

_——__-_—__@ ++ o@— 

AN AUTOMATIC OVAL WOOD DISH MACHINE. 

Oval wood dishes are exceptionally good and inex- 
pensive receptacles for butter, lard, cheese, berries, 
and the like. and are for that réason very widely used 
by grocerymen. A wachine has recently been placed 
upon the warket by the Defiance Machine Works, of 
Defiance, Ohio, which is designed to make these dishes 
as quickly and 
neatly as only a 
good automatic 
machine can 
make them. 

The machine is 
supported by a 
massive frame 
cored in the 
center and pro- 
vided with a 
broad floor- base 
The knives em 
ployed consist of 
a revolving cut 
ter which cuts the 
dish by a single 
continuous cul; 
and two facing 
knives for shav 
ing off the surface 
of the biock be- 
tween each cut 
of the dish-knife 
and making the 
dishes of uniform 
size, with straight 
edges. 

The _ carriage 
by which the 
wood block is 
held is gibbed to 
the main frame 
and fitted with a 
powerful chuck 
which grips the 
block. The chuck 
is «opened and 
closed by a hand 

wheel and screw 
to receive blocks 
of different sizes. 
A serew extend 
ing through the 
frame is connect- 
ed with a quick 
opening and clos 
ing nut to engage 
and disengage the 
feed. When the 
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nut is opened, the carriage can be moved horizontally 
in either direction by rack and pinion, which is ased 
to save time in moving the carriage forward when 
commencing the cut or moving the carriage back after 
the last dish has been cut ready for the next block. 
The screw-feed is driven by cut gears and is auto- 
matic. After the block has been placed in the chuck 
the carriage is fed forward by hand-wheel to the point 
where the cutting is to begin; and the nut is then en- 
gaged with the screw by a convenient hand-lever. When 
the block is fed forward, each revolution of the cutter 
produces a dish, until the entire block is consumed. 
When the last dish is cut, the nut is automatically 
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opened and the feed arrested, so that the carriage can 
be moved back ready for the next block. The feed can 
be adjusted for dishes of different thickness and can 
be stopped at any point while the machine is in mo- 
tion, simply by lifting the feed-pawl. 

The capacity of the machine is 75,000 dishes per day 
of ten hours. The material used is generally maple ; 
but any odorless wood can be used of sufficient 
strength, 

rr ae 
The Study of Rivers. 

Great attention is now being given in Germany to 
the problems caused by the flow of rivers, and an ex- 
tensive experimental station called the ‘ Flussbau La- 
boratorium ” has been set up at Dresden in connection 
with the great technical school of that city. It is un- 
der government control, and was founded with the idea 
of bringing scientific methods to bear upon the flow of 
rivers. A large room is set aside in the basement of 
the Dresden Technica! School, and here, elevated some 


4 feet above the floor, is an iron trough or tank 7 feet 


wide and 2 feet deep, reaching the full length of the 
room. At the upper end of this trough a large tank is 
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placed with appliances for permitting the water which 
it contains to flow into the trough in any required 
volume, so as to exactly imitate the even flow of a 
river. The trough is filled with sand, and the course 
of the river is laid out at angles down the trough 
through the sand, and various experiments are tried, 
The banks are protected by small bags of shot. The 
water flows at a certain speed, and the places where 
the bottom is washed out can be easily studied. The 
sand, which is carried mechanically by the water, is 
run over ribs, behind which the sand is deposited. 
The water is then pumped back into the tank. 

Sand of various colors is used for showing the exact 
position of the deposit of the sand wash in the 
rivers. This affords an easy means of deter- 
mining the rate of erosion and deposit. The 
effects of freshets, or the sluggish flow of dry 
autumn, can be imitated at will. New chan- 
nels can be produced artifically by a sudden 
flushing of water. Dams, breakwaters, piers, 
docks, bridges, ete., can be built ‘and the effect 
noted when the water is turned on. The sand 
washed out of the trough can be caught by the 
tin ribs, gathered up and measured ; the quan- 
tity of water being known, it is a simple matter 
to determine the amount of sand carried per 
cubic foot. The tank can then be cleared of 
sand and gravel and stone substituted, thus 
giving another class of phenomena. With the 
aid of maps and contours, various sections of 
more itnportant German rivers can be laid out. Prof. 
Engels, the director, duplicates every curve, builds 
every crib and breakwater, and then turns on the 
water at the ordinary rate of flow of the river under 
investigation. 

According to The New York San, a miniature stretch 
of the Elbe has just been completed, and the cribs are 
all accurately placed and their banks are held in placo 
with bags of shot. After the water was turned on, 
Prof. Engels showed how bars were built up and when 
the channels were deepening, where hollows were be- 
ing filled in, ete. He was then able to determine 
where anew crib wight serve to preserve a deep chan- 
nel and at the same time cause the river to dcposit its 
sand in shallows, and where the river might well be 
filled up and add to the usefulness of shore property. 
In each case where a change was thought to be desir- 
able, experiments with piers and cribs were made tc 
see if they were effective. By this means all of the 
rivers of Germany can be studied in turn on a small 
scale at practically no expense, and saving the cost en- 
tailed by a great engineering work which proves use- 
less. The special aim of the experiments is to regulate 
the rivers in such 
a way that they 
will keep their 
own channel clear 
and deep enough 
without dredging. 
It is believed that 
there is a great 
future for the 
work and it is 
thought that the 
time will come 
when all rivers 
will be regulated 
by the advice of 
river experts who 
have studied in 
this or similar la- 
boratories. 

ieemensdilitptainis 

TEN new style 
motor cars are to 
be placed on the 
Fifth Avenue ele- 
vated branch of 
the Brooklyn 
Rapid Transit 
Company’s sys- 
tem as soon as 
they are equipped 
with the electric 
motors. (One re- 
ceived a trial re- 
cently, which 
seemed to be sat- 
isfactory. Itis 
built on lines 
similar to the 
cross-seat cars 
now run on the 
East New York 
line, except that 
each seat holds 
only one passen- 
ger. Aisle room 
is saved by plac- 
ing the seats 
about a foot be- 
hind each other 
at a slight angle. 
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POULSEN TELEGRAPHONE. 

BY SPECIAL PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

One of the most interesting devices exhibited at 
the Paris Exposition is the telegraphone invented 
by the Danish engineer, Valdemar Poulsen. The 
principle of the apparatus will be understood 
from the diagram, Fig. 1, in which Z is an 
electro-magnet of small dimensions, placed 
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the button, R, to engage with a wire, P, which is wound 
spirally around the rod, O, and as this rod is revolved 
by a pulley the carriage is brought back to its starting 
point. The chain, shown at L, serves to hold the mag- 
net off the wire when not in use. 

In order to reproduce conversations with the utmost 
distinctness, the wire-wound drum wust be rather 
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this time is far too short. Longer conversations are 
recorded and reproduced by weans of the apparatus 
shown in Fig. 4, in which a very thin, flat steel ribbon, 
resembling a telegraph tape, takes the place of the 
wire. The ribbo , A, passes from one roll over a stand 
ard mounted in the middle of the apparatus to a 
second receiving roll. Upon the standard the electro- 

magnet—not shown in the illustration—is 





in a telephone circuit including the bat- 
tery, B, microphone transmitter, M, and re- 
ceiver, 7. The poles of the electro-magnet 
are very near together, with just sufficient 
space to allow the steel wire, a b, to pass; 
the wire may be drawn forward so as to 
bring its successive portions between the 
poles. The wire used is steel piano-wire 
of about yy inch diameter, and it advances 
at the rate of seven or eight feet per second. 
The arrangement resembles that of an ordi- 
nary phonograph in which the wire, a b, re- 
places the wax cylinder, and the magnetic 
flux between the poles, the stylus. The 
sound is recorded in the following manner : 
when the microphone is spoken into or 
otherwise receives a series of impulses, the 
electric impulses set up in the circuit cause 
variations of current in the coils surround- 
ing the electro-magnet, and in consequence 
the magnetic flux between the poles under- 
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mounted, the two poles of which are uar- 
ranged transversely to the ribbon. The 
principle is the same as that of the in- 
strument previously described. Although 
the layers of the ribbon are tightly rolled in 
a coil, the magnetism of one layer exerts no 
influence whatever upon the magnetism of 
the adjacent layers. 

A conversation once magnetically recorded 
can be repeated indefinitely. Experiments 
which have been made show that a con- 
versation can be reproduced from one to 
two thousand times without any perceptible 
diminution in clearness. 

To efface the record, it is necessary only 
to pass a current from a few ceils of battery 
in the circuit of the electro-maguet, when 
the magnetization of the wire is equalized 
and it is ready to receive another record. 
Poulsen recently presented an account of 
the telegraphone to the Académie des Scien- 








goes a series of variations corresponding to 

the original sound waves. These magnetic 
pulsations act in turn upon the steel wire 

as it passes along in front of the poles, and mag- 
netize it transversely ; each part of the steel wire thus 
preserves its part of the magnetization, which depends 
upon the strength of the flux at that instant. The 
wagnetic trace upon the wire thus corresponds exactly 
to the original sound waves. It remains only to re- 
produce the record; this is done by connecting the 
receiver to the terminals of the electro-magnet and 
passing the wire again between the magnet poles, in 
the same direction as befor and at about the same 
speed. As its magnetization varies from point to 
point its movement between the poles causes a varia- 
tion in the magnetic flux and sets up a series of pul- 
sating currents in the circuit, corresponding in form 
of wave with the preceding, and thus a sound may be 
heard in the telephone receiver which corresponds to 
the original. 

M. Poulsen had constructed several different types 
of the telegraphone before reaching the form now 
shown at the Exposition. With this instrument, the 
sound as heard in the receiver is very distinct and is 
entirely free from the disagreeable scratching noises 
generally heard in the phonograph. The illustration 
and diagrams, Figs. 2a, 2b, and 3, show the general 
appearance of the instrument and the disposition of 
the various parts. A drum about 15 inches long and 5 
inches in diameter revolves between two supports fixed 
to a metal base ; at one end of the cylinder is a pulley 
which receives a cord passing below to the motor. In 
this case an electric motor is used, connected with the 
main lighting cireuit. The drum is of brass and has a 
spiral groove in its surface in which is wound a con- 
tinuous layer of steel piano wire about ,; inch in dia- 
meter ; the wire makes about 380 turns. The carriage 
containing the electro-magnet slides upon a rod which 
extends across between the brackets. The electro- 
magnet, shown in section in the diagram, has its cores 
formed of soft iron wire about ¥ inch in diameter, sur- 
rounded by electro-magnets about 3 inch long, wound 
with fine wire. The poles are brought near together 
and the ends are sharpened and slightly curved on the 
inner surfaces so as to partly embrace the wire. The 
coils are surrounded by insulating materisl, which 
consolidates the whole. The magnet, ¥, is held above 
the wire upon a support, S, and into it is fitted a con- 
tact-piece, C, carrying a flexible cord for the current. 
To guide the magnet along the wire by the points 
alone might injure these, as they are some- 
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rapidly rotated. Experience has shown that a velocity 
of 1°64 feet (0°5 m.) per second gives the best results, A 
conversation of one minute in duration could, therefore, 








Fig. 1—DIAGRAM SHOWING PRINCIPLE OF 
POULSEN’S INVENTION. 








Fig. 2a.—TOP-PLAN VIEW OF THE WIRE-WOUND 
DRUM AND RECORDING MAGNET, 
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Fig. 2b.- SECTION OF WIRE-WOUND APPARATUS, 


be recorded on 98°4 feet (30 m.) of wire, which is ap- 
proximately the capacity of the instrument illustrated 
in Fig. 3. But, for the ordinary requirements of life, 


ces, in which he explained its principles. He 

also noted an interesting experiment which 

has been made by his assistant, M. Pederson, 
who has charge of the instrument at the Expo- 
sition ; this is the registering and reproducing of 
two separate conversations on the same wire. Two 
electro-magnets are used, whose windings are combined 
so that each is insensible to the record produced by the 
other. The first electro-magnet has its windings con 
nected in series, and the second in opposition ; under 
these conditions the records produced by the two mag- 
nets may be superposed and separated at will. The 
superposition of the two magnetic curves has the effect 
of a resultant in each point of the steel wire, but as 
one of these components is always neutralized by one or 
the other of the receiving magnets, it is seen that by 
using one or the other set of tagnets, the first or 
second series of components may be received, that is to 
say, the first or second conversation. 

The telegraphone is already in practical operation in 
several telephone stations in Denmark, and by its use 
telephone messages may be received and kept indefi- 
nitely. A subscriber may thus receive messages which 
have been sent in his absence. 
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The Majert Accumulator, 








A new type of accumulator, designed by Dr. Majert, 
of Berlin, is coming into use in France, and is now be- 
ing wade by a firm near Paris. In this battery, the 
negative plates are of the Faure type with lead grid 
upon which the oxide is pasted ; a second form has a 
grid formed with horizontal projections, which are 
bent up after the active matter is applied, thus hoid- 
ing it in place. The construction of the positive plate 
is the main characteristic of the system; it is of the 
Planté type, being of solid lead upon which a layer of 
peroxide of lead has been formed ; this form is consid- 
ered as more solid and will permit of discharging ata 
greater rate, while at the same time a great capacity Is 
obtained ; however, to realize these advantages, a great 
surface must be obtained within small dimensions, The 
usual method of doing tis is to make a plate with a 
great number of grooves, but this is somewhat difficult 
in practice. With the plate made by the Majert pro- 
cess, for a battery of one to three hours’ discharge, tho 
grooves are abot ? inch deep and yy inch wide, separ- 
ated by yy inch. A plate of this kind cannot be ob- 
tained by moulding, and the method of forcing i 
through a die by hydraulic pressure involves too great 
an outlay for dies and power. In the Majort process a 

traveling cutter is used, of special form, 





what delicate, and accordingly a guiding 
arrangement has been provided which 
consists of a steel knife edge, X, fixed to 
an arm in the rear; the arm is fixed to a 
brass sleeve, B, which slides upon the 
main rod. In this way, the carriage, 
which rests also upon the sleeve, is guided 
by the knife-edge. ‘The arrangement de- 
vised by Poulsen to bring back the car- 
riage to the starting point is simple and 
ingenious. As the cylinder turns the car- 
riage is thus guided to the end of its 
course ; at this point is fixed an inclined 
plate, S, carried on an arm, seen also to 
the left of the illustration. The pro- 
jecting piece, 7, of the lever, H, strikes 
the plate and the magnet carriage is 
tilted back in the direction of the arrow ; 
the lever then eagages with a catch, Z. 
It will be seen that if the carriage is 
now moved to the right, the rear arm, A, 
will be lifted by the weight of the car- 
riage around Rasa center.” This causes 














Fig 3.—POULSEN’S WIRE TELEGRAPHONE. 


which cuts the required groove in the 
plate ; an arrangement is used to take out 
the shaving perpendicularly at each cut. 
The plate is placed on a perfectly plane 
table, and to keep the lead flat a roller 
passes over it in advance of the cutter. 
The plate is thus cut on both sides; the 
tool can make ninety courses in one 
minute. The arrangement is automatic, 
and one workman can attend to two 
plates. To cut a plate having 100 square 
inches surface requires about ten minutes, 
waking fifty to sixty plates per day. 
ctonpilialantitiiincnigeiee 

Pror. HAECKEL, of Jena University, 
and David J. Walters, a law student, are 
about to start to find the pithecanthropus. 
Mr. Walters intends to pursue bis inves- 
tigations in Java and will arrive in that 
isle before the great evolutionist. The 
pithecanthropus if found will be of great 
value, as it will tend to supply the miss- 
ing link in the evidences of evolution. 











Sorrespondence. 


A Tip from an Inventor. 
To the Editor of the SCIENTIFIC AMERICAN 

Under the heading “ ‘Tips for Inventors,” the matter 
in your issue of Juiy 21, 1900, reminds me of a very 
clever ali-round inventor .of the name of Alexander 
Barr. with whom I had the benefit of being intimate 

ie serving wy appreaticeship as mechanical en- 
vineer in Glasgow, Scotland, 

Mr. Barr, or “Sandy ™ Barr, as his intimates used to 
cali him, styled himself ** luventor for Manufacturers,” 
and had a large clieutele of waaufacturers who used to 
come to him with their sorrows, aud Barr generally in- 
vented some device to help thew oat. 

I was in his sanctum one day, when a large egg 
shipper called and told Barr he wanted a better way 
of packing eggs. Barr talked over the existing methods 
of eg¢ pxeking with him, and before he went promised 
to show him something new in that line inside of a 
week. 

After the packer left, Barr turned to me and said, 
‘What would you select in nature to hold an egg?” 

“[Tdon’t know,” said L 

* You would never select a sun-flower, would you ?” 
said Barr 

“IT think at 
concerned,” I replied 

“All right,” he “Make a three-leaved tulip 
out of wire, with springs at the base of the leaves for 


nlip would be better, as far as shape is 
said. 
adjv tment, and of such a size to hold an egg of ordi- 
nary dimensions comfortably.” 

I set to work under his instructions, and the result 
was called **The Barr Ovifer.” Ovum—egg, 
and fero—to carry—thus derived. 

Three wire talip leaves were fastened at an angle of 


Patent 


120° on a piece of board, and held an egg very securely. 

Frow the time the egg shipper left Barr’s office till 
we had the first experimental egg holder finistied was 
sou.ething like two and a half hours. The holder was 
subsequently bought by the egg shipper, who paid 
£250 for it. 

Since then I see it has been improved upon by sub- 
stituting oval without any spiral 
spring atthe base, but the first idea was gotten from 
A. SUVERKROP. 


two wire leaves, 
nature. E 
Philadelphia, Pa., August 21, 1900 


THE NEW ERA OF THE AMERICAN SAILING VESSEL. 
BY WALDON FAWCETT. 

Basing the conclusion on the development of the past 
few vears there is nothing extravagant in the prediction 
that American sailing vessels will ere long have fully re- 
gained their supremacy among the world’s wind-pro- 
pelled craft. Statistics show, to be sure, that the de 
crease of Awerican sail tonnage has been, during the 
past few years, proportionately as great as that of other 
maritime nations, but this is due almost solely to the 
passing from existence of old wooden hulks, which are 
now arriving at the termination of their period of use- 

The other side of the pic- 
The problems presented by 
hixh priced fuel and other conditions have proved 
tliat there is vet a field of work for the sailing vessel, 
aud five-and six-masted wooden schooners and steel 
sailing vessels are being constructed to meet the new 
requirements, and doubtless to prove, in their way, 
quite as successf1| and profitable as their predecessors. 

These new vessels are considerably larger than the 
clipper ships Awerican shipbuilders 
startled the shipping world about the middle of the 
In fact, most of the steel sailing vessels now 
being turned out at Me.—long famous as the 
home of the clipper ship- are in excess of 350 feet in 
length. whereas the “Great Republic,” the largest of the 

was but 325 feet long and carried 
against 5,000 tons, which is the aver- 


fulness in great numbers 


ture is vastly different. 


with which 
century. 
sath, 


oll clinper ships 
bur 4,000 tons as 


age capacity of the new vessels. The sailing vessels of 


recent construction, both wood and steel, have made 
some wonderful speed records and have easily dis- 
winanee of that one-time pride of the 
shipbuilders Red Jacket,” which sailed from New 


York to Melbourne, 12.720 wiles, in 6944 days, or the 


connted the nertc 
the 
‘Sovereign of the Seas,” which covered 5.391 wiles in 22 


davs 


It wast not be supposed that the sailing vessel of 


steel construction, or rather metal construction, is an 
absolute innovation. Early in 1883 there was launched 
at the shipyard of John Roaeh, at Chester, Pa., the 

illie E. Starbuck,” a fall rigged iron ship, the first 


United States and one 
the world. The 
vas also the first sailing vessel in the world 
She was 273 feet in length, 42 
feet beam, and 26 feet depth of hold. She was of sowe- 
what over 2.000 tons barden and eost $150,000. The 
sea worthiness of the iron sailing ship was early proved 
by the behavior of the “Starback” in a terrific gale 
the F when her iron wasts 


g ship builtin the 


the first turned ont anvwhere in 


“Srarback’ 


to carry metal masta, 


around alkland Islands 


neither broke nor stranded, and the general efficiency 
of this class of craft is attested by the faet that the 
veasel in question is to-day trading around the world. 
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As to whether the lately renewed activity in the 
construction of sailing vessels is to be permanent or 
tewpurary there is a wide divergence of opinion, even 
among wen in the shipping world, and consequently 
it is equally uncertain whether the steady decrease in 
the sail tonnage owned in the United States can be 
stemmed. To present figures showing accurately the 
extent of this decrease is well-nigh impossible because 
of the wanner in which the governmental statistics are 
prepared. For instance, whereas there are owned in 
the United States 13,300 sailing vessels, aggregating 
1,825,000 tons burden, in all comparisons they are in- 
cluded with the unrigged craft, such as canal boats, 
and thus the total appears as 15,891 vessels of 2,388,000 
tons. Regarding the iron and steel sailing vessels, the 
statistics are, however, presented in detail and show 
that there are owned in America 120 vessels of this 
class, aggregating upward of 174.000 tons burden. 
This is about one-eighth the tonnage, of the steam 
vessels of iron or steel construction owned in the 
country. 

The full meaning of the discovery of new usefulness 
for sailing vessels is in no wise better attested than by 
a glance at the condition of the shipbuilding industry 
on the coast of Maine—long the center of this branch 
of the industry. Shipyards which had been closed 
for years have been re-opened during the past twenty- 
four months and other plants have been improved in 
equipment and wateriaily enlarged. In 1890 there 
were completed at Maine yards vessels aggregating 
almost 75,000 tons burden, but the industry gradually 
declined until in 1897 the total output was but 5,000 
tons. In 1898, however, the revival set in and the year 
closed witha showing of al:most 3),000 tons. The total 
passed the 50,000 ton mark for the calendar year 1899, 
and during that year the port of Bath alone turned 
out almost 40,000 tons. 

Indeed, the port of Bath has, since the renewal of ac- 
tivity, regained the first rank among the shipbuilding 
centers on this side of the Atlantic. During the fiscal 
year which ended Jave 30, 1899, Bath built more mer- 
chant tonnage than any other customs district in the 
United States, and moreover she built more tonnage 
of this character than was turned out in any entire 
State of the Union, save Maine. Ouly three districts 
in the United States turned out wore than 20,000 tons. 
The showing is as follows : Bath, 43 vessels, aggregating 
46,693 tons ; Philadelphia, 37 vessels, aggregating 37,- 
625 tons ; Cuyahoga (Cleveland, O.), 13 vessels, aggre- 
gating 34,467 tons. Bath is also, in proportion to popa- 
lation, the leading ship-owning city of America, there 
being 12 tons of shipping per person owned in that 
city. 

The steel sailing ships, which are, of course, by far 
the most interesting of all the craft of this character, 
have all been built by the firm of Arthur Sewall & Com 
pany, of Bath. Tbe Sewall yard was first established in 
the first quarter of this century, and since the launch- 
ing of the brig ‘** Diana” in 1823 more than a hundred 
vessels have been turned out. About six years ago the 
Sewall yard was transformed to a plant for building 
steel ships, and the “Dirigo,” the first vessel of this class 
which they completed, bore the distinction of being 
the first steel sailing vessel ever built in America, The 
steel for this initial vessel was imported from Glasgow, 
but the material for the later vessels has been secured 
in Awerica. The “ Dirigo” has already made some re- 
markably speedy voyages. 

The steel sailing ships ** Erskine M. Phelps,” ** Arthur 
Sewall,” and *‘Edward Sewall,” which followed the 
* Dirigo” from the yard of Sewall & Company, are 
each upward of 3.000 net tons burden. In general de- 
sign all three are practical duplicates. The “ Arthur 
Sewall” may be taken as a fair example. She is 354 feet 
in length over all, 45 feet beam and 25 feet depth of 
hold. When loaded she draws about 22'¢ feet of 
water. The whole construction of the vessel is strong 
and rigid, and she will fuily meet the requirements of 
any of the classification societies. She is a two-decked 
vessel, and both the lower and main decks are con- 
tinuous, extending throughout the entire length of the 
vessel. The main deck is plated throughout, and the 
lower deck for about 200 feet amidships. 

Two commodious steel deck houses are provided. 
One is 46 feet in length and the other 26 feet, whereas 
each has a width of 18 feet. In the former, which is 
located forward, are the crew’s quarters, consisting of 
twenty berths, the galley engine and boiler room and 
coal bunker. The other deck house, located amidship, 
contains six rooms for the petty officers, and a carpen- 
ter’s shop. In the poop, aft, is a large, handsomely 
furnished cabin for the captain. Here, also, is the din- 
ing room, and adjoining it the main saloon. Opening 
off the main hallway also are the officers’ staterooms 
and lavatories and bath-rooms. On the poop deck 
above is still another house, with accommodations for 
several passengers. The “Arthur Sewall” will carry 
5.009 tons dead weight on the draught above mentioned. 
She has a neat sail plan and euch of her four masts is 
100 feet or over above the main deck. The lower 
masts and topmasts are of steel in one length. Some 
of the spars are also of steel, including the three lower 
yards on each mast. The vessel cost over $150,000 and 
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is sailed by a captain, four mates, engineer, sail maker, 
cook, steward, twenty seamen aud eight boys—thirty- 
seven men in all. 

The “Edward Sewall,” the fourth and last of the steel 
ships to be turned out up to date by the Sewallis, is 
only slightly larger than the ship * Arthur Sewali” 
just described, but is thus entitled to rank as the larg- 
est steel sailing vessel ever built in America. She also 
is shipentine rigged and is 355 feet in length, 45 feet 
beau, 28 feet depth and 23 feet draught. She is a two- 
decked vessel with poop and forecastle and two deek 
houses for the crew and donkey boiler. Her lower 
mast and topmasts are of steel, each in one piece, aud 
measure 110 feet above deck. The vessel carries a 
total of thirty-four sails and cost over $160,000. 

The wooden sailing craft have in their recent in- 
creases in size fully kept pace with the development 
which has characterized their steel prototypes. When 
it was proposed to build a five-masted schooner as asuc- 
cessor to the three- and four-masted craft which had 
been in service for many years previous to 1898. the 
suggestion was laughed at in wany quarters. Never- 
theless five-masted vessels were constructed and proved 
a success. The same prophecies of failure greeted the 
plan, later, to construct a six-mmasted schooner, but 
the fall of 1900 will see the entrance into commission of 
the first latter class of carrier. 

The pioneer five-masted schooner was the ** Nathaniel 
T. Paimer.” She is 285 feet in length, 44 feet beam and 
22 feet deep, and spreads 10,000 yards of canvas. A 
vessel which, when she went into commission early 
in 1899, was the largest fore and aft schooner ever con- 
structed for ocean service, was the five-masted craft 
constructed by H. M. Bean, of Camden, Me., for Capt. 
J. G. Crowley, of Taunton, Mass. A nawber of capi- 
talists are interested with Capt. Crowley in this large 
vessel which cost $90.000, and the vessel men who have 
been talking of the speedy decline if not total dis- 
appearance of wooden sailing vessels have had some 
difficulty in reconciling with their theories the fact 
that such men as Henry W. Cramp, of the large Phila- 
delphia shipbuilding firm, are among tho-e who have 
put money in this and other similar ventures, 

The five-wasted schooner constructed at Camden, 
Me., is 318 feet in length, 44 feet beam and 21% feet 
depth. The spread of canvas aggregates 10,000 yards 
and the vessel will carry 4,000 tons of coal on a draught 
of 28 feet. The frame of the vessel is of Virginia oak, 
and the planking inside and out of Georgia piue. 
There e”e five Oregon pine masts, each 112 feet long. 
The diaweter of the foremast is 29 inches, while each 
of the other four masts is 28 inches in diameter. The 
vessel is lighted throughout by electricity and heated 
by steam, and has all the latest improved equipments, 
including steam steering gear and two 6,000-pound an- 
echors. Like a number of other large schooners of this 
class, she is engaged in the coal trade between Phila- 
delphia and New Eugland ports. 

The five-master had scarcely been completed ere 
Capt. Crowley opened negotiations with Mr. Bean for 
the construction of a six-masted schooner, aud work on 
this monster craft was commenced in the autumn of 
1899. The vessel, which will cost when completed 
$100,000 and will have a capacity for earrying 5.500 
tons of cargo, will be ready to enter service late in the 
sumwer of 1900. The huge schooner is 330 feet in 
length, 48 feet beam, 22 feet depth of hold, and will 
draw 24 feet of water when loaded. Her lower masts of 
Oregon pine are each 116 feet long, and her topmasts 
are each 58 feet in length. Wire rigging will be used 
exclusively and four commodious houses are provided 
on deck. The pumps on the vessel are capable of throw- 
ing 1,000 gallons of water per minute, and the chains 
and anchors are exactly the same size as those placed 
on the new battleship ‘* Kearsarge.” 

Perhaps the subject of the new era dawning for Ain- 
erican sailing craft should not be dismissed without a 
word regarding the increased attention which the Navy 
Department is devoting to training ships. The re- 
modeling of the “Hartford” has lately attracted consid- 
erable attention, but of far greater moment is the new 
training ship “Chesapeake.” lately completed at the 
yard of the Bath Iron Works, at Bath, Me. The 
** Chesapeake ” is the first sheathed vessel built in this 
country, and the only sailing vessel that has been built 
for the United States Navy since the sixties. The ship. 
which is full-rigged, is 225 feet in length, 87 feet beam, 
has three decks and 16'¢ feet draught and 1,200 tons 
displacement. She will spread 20,000 square feet of 
canvas. 
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The Meeting of the Association of Official Agricul- 
tural Chemists for 1900. 

In harmony with the vote of the executive com- 
mittee, the seventeenth annual meeting of the Asso- 
ciation of Official Agricultural Chemists will be held 
in Washington, D. C.. beginning Friday, November 
16, and continuing over Saturday and Monday, 17 a:d 
19, or until the business of the association is cuom- 
pleted. 

The authorities of Columbian University have ex- 
tended the courtesy of the University lecture hall for 
the various sessions, 
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Science Notes, 
A factory for liquid air is being erected at Los An- 
geles, Cal., for refrigerating purposes. 


The monument to Lavoisier, erected by international 
subscription, was unveiled at Paris, July 27, in the 
presence of a large number of scientific men. 


The superintendent of Yerkes Observatory, G. W. 
Ritchie, has recently perfected a device which renders 
it possible for astronomers to use the ordinary visual 
telescope for photographie astronomy. The device 
consists of a color screen that can be adjusted to the 
lens of a powerful telescope, thus adapting it for pho- 
tographic use. 

Among the American firms which received the 
‘Grand Prix” at the Paris Exposition was the Smith 
Premier Typewriter Company, for their machines. 
The Prix was awarded at the highest rating of the 
jury, the machine leading all the others as regards the 
number of points allowed. “ Jessop’s Steel” was also 
awarded a Grand Prix. The firm’s exhibit was much 
the same as that made at the Chicago World’s Fair. 
The famous tool steel has taken over twenty highest 
exhibition awards. The Jeffrey Manufacturing Com- 
pany, of Columbus, O., have been awarded a goldtnedal 
at the Paris Exposition for their elevating, conveying, 
and wining machinery. 


At a recent meeting of the Société Francaise de 
Physique, M. Henri Villard announced that he had 
succeeded in giving a radio-active property to bis- 
wuth, by submitting it to the action of cathode rays 
in a Crookes tube. The best result is obtained by 
taking the metal as the anode, and the regions which 
are most exposcd to the action of the cathode rays are 
found to be the most active. The experiment may also 
sueceed by using the bismuth as the cathode, and in 
this case the region from which the rays depart is found 
to be the least active. Lastly, the bismuth disinte- 
grated and earried to the walls of the tube is also radio- 
active. The activity communicated to the bismuth by 
an experiment which lasted about one hour is very 
feeble, and is quite inferior to that of uranium, It is 
nevertheless sufficient to permit of verifying by photo- 
graphic means the fact that the rays from the bismuth 
will traverse black paper or aluminium, or the two 
together. This action appears to be permanent, for at 
the end of a month it had not appreciably diminished. 


The color reaction of Klunge, obtained by the addi- 
tion of cupric sulphate and sodium chloride solution 
to an aqueous solution of barbaloin, has been regarded 
as characteristic of aloin. E. Léger finds, however, 
that the red color developed is not due to barbaloin at 
all, but to the accowpanying iso-barbaloin ; pure barb- 
aloin obtained by repeated recrystallization does not 
give this reaction, but the iso-barbaloiu thus separated 
gives an intense violet-red color. Léger goes further, 
and employs the reagent of Klunge to purify barbaloin 
from its accompanying iso-compound, heating the aloin 
with solution and collecting the crystals which separ- 
ate on cooling. In this way an aloin is obtained which 
ceases to react with Klunge’s solution, and is, accord- 
ing tothe author, pure barbaloin. When recrystallized 
from methylie alcohol, it is of a paler color than the 
impure aloin; it gives no color reaction either with 
Klunge’s reagent or with HNOs. Its triacety|-tricloro- 
compound melts at 1648° C. The author is examining 
Cape aloes, which he finds to contain barbaloin, as weil 
as another aloin differing from those hitherto described 
by him.—Comptes Rendus. 


The Rev. J. M. Bacon, of England, has invented a 
dot and dash system for the purposes of signalling from 
a balloon, and has recently been carrying out some 
interesting and exhaustive experiments from the car 
of a balloon, to endeavor to establish communication 
with the earth beneath. He ascended, in company 
with two other aeronauts, to a height of 2,000 feet. 
Suspended at the end of a wire, some 300 feet below 
the car, was a large cracker, such as is employed in 
pyrotechnic displays. This cracker was fired from the 
car by the passage of an electric current. The aero- 
nauts observed the flash and then timed the seconds 
that elapsed before the echo was heard. About five 
seconds passed and then reverberating rolls of thunder 
were distinguished, lasting some twenty seconds. The 
noise, owirg to the clear, rarefied atmosphere at that 
height was deafening. The balloon, at a height of 
6.500 feet, then drifted over Aldershot, and attempts 
were made to communicate with the military cawp 
beneath. Slung below the car was a concertina-shaped 
contrivance, controlled from the ear by strings. These 
were suddenly jerked in a manner similar to that in 
which a telegraph operator actuates his key, and loud, 
intermittent sounds were transmitted from the instru- 
ment. Owing to the tendency of sound to travel up- 
ward, some time elapsed before the signals reached the 
earth below, and then the soldiers transmitted their 
replies by means of the heliograph. Once the commu- 
nication had been established, no difficulty was experi- 
enced in the transmission of the signals. The aero- 
naats, however, were puzzled somewhat in reading the 
bright heliograph flashes at that altitude, owing to the 
flashes following each other somewhat rapidly. 
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Engineering Notes. 

There are 120 firms in Germany engaged in the 
acetylene industry. Most of the burners are wade at 
Nuremberg. ‘There are no less than 26 small towns in 
Germany lighted by acetylene gas. The first plant 
of this kind for lighting small towns in Germany was 
erected at Hassfurt, a town of 2,500 inhabitants. 

The United States monitor “Wyoming” was 
launched on September 8, at the Union Iron Works, 
San Francisco, Cal. The event was made a feature 
of the semi-centennial celebration of California’s ad- 
mission into the Union. Little more than the hull of 
the ‘‘Wyoming” is finished, but work is being pushed 
forward rapidly. 

For some little time the air cars on the Twenty-eighth 
Street and Twenty-ninth Street cross-town lines of the 
Metropolitan Traction Company, of New York city, 
have not been in use, and the old horse cars were re- 
surrected. Now, however, the rails on these streets 
have been replaced by heavier ones, and a new road- 
bed is being built. When the work is completed, the 
horse cars will be taken off, and new and heavier air 
motor cars will be substituted. In the new cars the 
heaters are much larger than in the old ones, and the 
machinery lies low down in the track, thus giving 
great stability to the car. A number of new cars have 
arrived in New York, and are being tested on the 
Eleventh Avenue tracks. The storage battery cars on 
the Thirty-fourth Street line are run in considerable 
numbers, and the service is fairly satisfactory. At 
places there seems to be some difficulty in starting the 
ear when there is a heavy load. 


It has long been known that wood dissolves in con- 
centrated acid, and that the solution on further dilu- 
tion and boiling passes into dextrose. One could not 
start with diluted sulphuric acid, however, as then 
by-products would form, which prevent the isolation 
and subsequent fermentation of the dextrose. Alex- 
ander Classen has, however, now made the observation 
that ordinary chamber acid may be applied under cer- 
tain conditions, and the observation has a more general 
interest. If one part of sawdust is wixed with ¥ part 
of acid of 55° or 60° Baumé, a greenish mass results, 
which, on extracting, does not show any sugar. But 
when we compress this mixture, the reaction begins, 
and a good deal of dextrose is formed. The pressure is 
kept on for half an hour, unti] the mass has turned 
dark and hard. Four parts of water are then added, 
and the broken-up pulp is boiled for about twenty 
minutes to complete the inversion. This method thus 
avoids the necessity of having to use concentrated 
acid, and there is, further, asaving in acid. The re- 
sulting dextrose is described as very good. 


Fuel is now being manufactured in London out of 
mud, street refuse and sewage, for sale tothe poor. A 
chemical process has been invented by which all this 
waste material is so treated that it is rendered com- 
bustible. Mud has been withdrawn from the Thames 
at Millwall, treated chemically and compressed in bri- 
quettes, that in appearance closely resemble blocks of 
dull ebony or bog oak. This mud has been proved to 
have a calorific value of 752 pounds, It burns readily, 
exhales a minimum of smoke, and leaves only 25 per 
cent of firm ash. The street sweepings are mixed with 
a small percentage of cheap chemicals, pressed into 
blocks, and sterilized by being subjected to an intense 
heat of about 400° Fahrenheit. This fuel produces 
great heat, burns freely with little smoke, and leaves 
very little ash. The sewage when subjected to this 
chemical process and pressed into briquettes looks like 
the best coal, so deep and rich is its sable character. 
This last fuel can be manufactured at the low cost of 
two dollars per ton, and is equal in every way to the 
cheaper coals. Licenses have been granted to manu- 
facture the fuel from these hitherto waste materials, 
and works are shortly to be installed upon the river’s 
banks at Barking. 

Montan wax is ove of the distillation prodnets of 
lignite, which Von Boyen now seems to bave obtained 
in afairly pure state. The raw material can be pre- 
pared in two ways. The lignite is heated moderately 
and slowly, and steam of 250° C. is passed through the 
retort ; the product, carried over with the steam, melts 
at about 70° C. Or the lignite is extracted with ben- 
zene or mineral oil, when a black or brown mass is ob- 
tained. When this raw waterial is again heated up to 
300° C. and treated with steam of 250° C., a crystalline 
yellow substance results, which was, so far, the best 
Montan wax known. It resembles paraffin, but is very 
easily saponified. With potassiam chloride it forms a 
salt, which, dissolved in ligroin, yields a fairly pure sub- 
stance, melting at 84°. At any rate, redissolution in 
aleohol, and distillation over acetate of magnesia, does 
not raise the melting point any higher, and the an- 
alvses which Von Boyen made agree pretty well with 
the formula CoHs.O2 The wax would thus essentially 
represent a fatty acid of an exceptionally high order. 
Von Boren calls the acid cerotinic acid. Its occurrence 
seems to be restricted to lignite. The acid can be dis- 
tilled without undergoing decomposition, which is 
noteworthy, considering the °9 earbon atoms in the 


molecule, 
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Eloctrical Notes, 

Consul Hughes reports from Coburg, July, 1900: In 
the Mittheilung des Vereins fiir Local und Strassen- 
bahnweseu will be found an interesting paper giv- 
ing details as to the way in which goods traffic is man- 
aged in three German cities—Gera, Frost, and Sprem- 
burg. They are not large places, but industrially very 
active, especially in textiles. The power used on the 
tramways is electricity or steam ; the goods are tratis- 
ferred at the station onto smaller trucks, or the rail 
Way cars are taken over the town lines, At Frost 
there are three morning and three afternoon deliveries. 
At Gera perambulator cars, with flangeless wheels 
apart frow guide wheels, have been tried with indiffer- 
ent success. All these plants have been worked with 
a profit for several years, and though people have 
grumbled, the utilization of tramways for the goods 
traffic has points which cannot be dismissed without 
due consideration. 

While the new Electric Railway in London is work- 
ing smoothly and without the siightest hiteh, the Un- 
dergound Railway in Paris is experiencing many vicis- 
situdes, There have been several accidents, fortun- 
ately unattended with any loss of life. The other day 
recorded a veritable chapter of disasters. First the eur- 
rent broke down, and the train bad to stand still in 
the tunnel for about an hour and a half. A little later 
the first carriage of atrain running from Vincennes 
to the Porte Maillot caught fire at the Bastille Station, 
through a spark from the electric motor. The wood- 
work blazed merrily for about a quarter of an hour, 
but the company’s servants succeeded in subjugating 
the fire. In the evening another and wore serious acci- 
dent occurred, also at the Bastille Station, through 
the derailment of the end carriage of atrain. There 
Was a panic among the passengers, of whom about 
ten were bruised and shaken. 


According to The Electro-Technical Gazette, German 
electrical works show great increase. Ou March 1 last, 
there were in operation 652 electrical works, agaiust 
489 the previous year. One hundred and twenty-two 
works were in progress of construction, of which 17 
were to be ready for operation ou July 1. Twenty-seven 
of all the works were completed before 1890; ali the 
others were constructed within the last ten years, The 
number of places with electric light exceeds that of 
places illuminated by gas—900 against 850. The largest 
electrical plant is at Rheinfelden, with 12.360 kilowatts, 
Then follow one at Berlin, 9,230 kilowatts ; one at Ham- 
burg, 7,290 kilowatts ; one at Munich, 6.110 kilowatts; 
two others at Berlin, of 5,452 and 5312 kilowatts, re 
spectively; one at Strasburg, 4.955 kilowatts; two 
others at Berlin, of 4.676 and 4,655 kilowatts, respec- 
tively ; one at Chorzon, 4,310 killowatts ; one at Frank- 
fort, 4,152 kilowatts ; one at Dresden, 3,580 kilowatts; 
ove at Sruttgart, 3,208 kilowatts; and another at Ham- 
burg, 3,150 kilowatts. All the electrical works supplied 
last year 2,623,893 incandescent lamps, 50,070 arc lamps, 
106,688 horse power for electromotors, etc. 


Polyphase alternate current machinery, which has 
been so wuch used on the Continent and in America, 
is slowly making its way into England. It has al- 
ready been introduced to a small extent in coal wines, 
The polyphase motor was worked out in the first in- 
stance, because, when the early electric lighting sta- 
tions for towns bad been laid down, it was found tliat 
while those which had been installed with alternate cur- 
rents could distribute energy very conveniently, they 
were at a great disadvantage in the matter of power 
supply. The alternate current motor of those days 
was like the gas engine ; it was necessary torun it up 
to a certain speed to get it into synchronism with the 
current it was to make use of before it would work, 
and hence would not start without special arrange- 
ments. So a machine was designed into which two 
currents, each alternating, followed each other at in- 
tervals of a small fraction of a second, producing a 
magnetic field, which revolved, and which dragged 
a properly designed armature after it. This was fol 
lowed by a motor, in which three currents followed 
each other in the same way. Diphase and multiphase 
generators were also designed to generate the currents 
in succession, as required. The great feature of the 
polyphase apparatus, so far as coal mining is con- 
cerned, says The Colliery Guardian, is the fact that 
the motor has no commutator, and no brushes bear- 
ing on it, and breaking circuit. There is, therefore, 
no sparking in the same way as there is with the con- 
tinuous-ecurrent motor. For starting purposes, how 
ever, the machine requires the insertion of a resist- 
ance in its armature cireuit, in order that the starting 
torque may be sufficient, and this necessitates the 
addition of slip rings on the shaft. similar to those 
through which the current is taken from the alternat- 
ing current machine, The resistance is gradually re- 
moved as the motor gets up speed, just as the starting 
resistance of the continuons-current motor, and is en- 
tirely eut out when the motor is in synchronism, It is 
possible for sparking to take place at the contact be- 
tween these rings and the conductors, but the ehance 
is never so great as with the continuous-current motor 
commutator, 
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PARIS EXPOSITION—AUSTRIAN PALACE. 

The Austrian Palace is next to that of the United 
States in the group of national buildings facing on the 
It represents a type of architecture which pre- 
vailed in Austria during the eighteenth century, 
known as the * Barocco” style. The portico above the 
main entrance has two columns on each side, and above 
the balustrade rise a corresponding pair of pilasters 
the roof-cornice; on either side of the 
window, 


Seine. 


supporting 
portico 8 a narrow 
with ornamental iron work, hav- 
ing in front a richly ornamented 
The twain fagade has also 
fountain 


vase. 

a very 
each side, which adds greatly to 
the effect; the upper basin, sur- 
moupted by a sculptured group, 
is of shell-form, and from this 
the water falls into a large basin 
On the sides and rear of 


on 


handsome 


below. 
the building the lower windows 
are semicircular form, surmount 
above, a 

to the 


ed by grotesque heads ; 
rises 
The roof is bor 


series of pilasters 
upper cornice. 
dered by an ornamental balus- 
trade, interspersed with trophies, 
with the Austrian eagle on each 
corner; in front, upon the cor- 
nice, is seen the national coat of 
arms. Ornamental shrubs are 
placed around the building; in 
the front is a handsome balus- 
trade at the edge of the quai, 
with a large group at either end. 
The 
several arches of sclid construc- 


sub-structure consists of 
tion, ornamented with grotesque 
heads. 

A flight of steps leads to the 
main vestibale; on each side is 
d GRAND 
a piece of ancient tapestry, in 
front of which is a large bronze 


bust. That on the left represents the Emperor 
Francis [., and that on the right the Empress 
Maria Theresa; both busts were executed by Mes- 
serscbmidt, in the eighteenth century. A second 


flight of steps leads up to the main rotunda, from 
which the handsomely ornamental staircase, 
shown in the illustration, leading to the upper story. 
To the right of the main rotunda is a circular recep- 
tion room, richly ornamented and furnished; the 
inantel is in carved onyx and the central table has a 
top in polished onyx five feet in diameter. The room 
contains a fine marble bust of the Emperor Francis 
Joseph, surrounded with ornamental plants. The cor- 
responding room to the left is finished in Empire style, 
with mahogany panels rising to the ceiling. It has a 
frieze in oil, representing allegorical subjects, and con- 
On one side 


rises 


tains two paintings by Austrian artists. 
of the rotanda are 

two cases con 
taining manu 
script music of 
Beethoven, Mo- 
zart, and other 
musicians ; 
are also a number 
of fine bronzes, 
including an 
equestrian figure 
of the Emperor 
Leopold 1. in an- 
tique bronze. In 


here 


the rear is a hand- 
somely furnished 
room containing 
views of Vienna; 
the corresponding 
room on the right 
contains a collec- 
tion of the hea‘1- 
ings of all the 
principal Austri- 
an journals, ar- 
ranged in cases, 
and also a collec- 
tion of 
newspapers ; 
of these, the "Dia 
rium” of Vienna, 
dates from 
On the right side 
of the rotunda are 


ancient 


one 


1758 


a number of cases 
representing the 
postal and tele 
graph 
the Austrian gov 


service of 
ernment. In one 
of these are seen 
various wodels of 
city letter boxes, 
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pouches, marking stamps, etc., and models of different 
types of postal wagons. Another case represents the 
telegraph instruments used, showing keys, Morse regis- 
ters, cables, batteries, etc., and a third case contains 
telephones and cables. Opposite is a Hughes printing 
telegraph with electric motor. A large room in the 
rear is devoted to the exhibits of mineral waters of 
Austria, with views and photographs. 

The rooms of the upper floor open into the rotunda 
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by a series of arches ; those in the rear contain a col- 
lection of paintings by Austrian artists; in another 
room is seen a silver plaque offered to the Emperor 
Francis Joseph by Arthur Krupp on the occasion 
of the Jubilee of 1898, and a gold writing set presented 
by the Emperor to General de Beck, chief of the Etat 
Major. Another room contains a collection of wearing 
apparel, embroidery, arms, and other objects from 
different regions, including tw6 life-sized figures repre- 
senting inhabitants of the Racusan district. 

ny —>+ e+ 

Kelp Burning in the Hebrides, 

The manufacture of kelp from seaweed was at one 
time an important source of revenue in the highlands 
and islands of Scotland. Large quantities of it were 
required in the last century for the manufacture of 
soap, glass, and alum. The introduction of barilla 
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from Spain has resulted in a great falling-off of the in- 
dustry, which would have probably declined entirely if 
it had not been for the discovery of iodine, which 
saved the kelp trade from extinction for a time, but 
finally iodine was obtained in large quaatities from 
Chile as a by-product of sodium nitrate, «nd this suc- 
ceeded in materially decreasing the commercial value 
of kelp. Kelp was formerly made of two kinds of weed, 
the fuci and the laminaria. Kelp is now made en- 
tirely from two kinds of drift- 
weed, of which * tangle” is less 
susceptible to deterioration than 
the other varieties. It is torn 
up and driven ashore during the 
winter gales. It is collected and 
stacked in heaps usually on foun- 
dations built of stones rounded 
by the action of the waves. It is 
arranged so that air will have 
free access to the heaps. 

The burning usually begins in 
May, provided there has been 
no wet weather, and continues 
during the summer months. The 
kilns are made of sods or stone, 
and, according to The English 
Mechanic, vary from 12 to 20 
feet in length, and from 2 to 3 
feet in breadth, and 1 foot in 
depth. They are usually built 
on a plot of grass and are fed 
with the dried weed which yields 
about a fifth of its weight of 
kelp. The fuel is placed in the 
kiln and the seaweed is spread 
lightly over it. The seaweed is 
stirred constantly until the kelp 
is in a semi-fluid state, glowing 
like molten metal. It is then 
allowed to cool, and when taken 
out of the kiln appears as a 
hard, heavy substance of a dark 
gray color. It is then broken 
into pieces of suitable sizes and it is shipped to market. 
In Norway the keip is burned to ash and it realizes its 
fall value. 

The Movement of Swiss Glaciers in 1899, 

Prof. Forel, Prof. Lugon and Herr Muret have just 
completed a report upon the movement of the glaciers 
in Switzerland during last year. Seventy-three glaciers 
in all were observed ; in ten cases there had been an 
advance, and in sixty-three cases a retreat. The 
tendency of glaciers to diminish is thus rendered evi- 
dent. The glaciers which had increased in 1898 re- 
mained stationary in 1899. The only Swiss glacier 
which manifests a steady and certain increase is the 
Glacier de Boveyre in Canton Valais. The two Grin- 
delwald glaciers, which until recently were decidedly 
stable, have begun to decline. The lower Aar glacier, 
which remained 
stationary until 
1893, has now re- 
treated 75 feet. 
On the Eiger gla- 
eier, for the first 
time since it was 
measured, a di- 
mination was ob- 
served ; it has re- 
treated 230 feet. 
Out of thirty gla- 
ciers observed in 
the Valais twenty- 
two have shown a 
decided retreat 
during the year, 
three a probable 
decrease and only 
four an evidence 
of increase. 

oo —- 

THE first trip 
over the third-rail 
line of the Albany 
and Hudson Rail- 
way, of Hudson, 
N. Y., was made 
on August 20. 
Power for operat- 
ing the road 
was obtained 
from the com- 
pany’s new water- 
power plant at 
Stuyvesant Falls, 
and the test was 
satisfactory in 
every respect. It 
is stated that a 
speed of 60 miles 
an hour was made 
at tines. 
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MODELS IN AUSTRIAN SECTION 
OF THE PARIS EXPOSITION. 
In the civil engineering section 

of the Paris Exposition are to be 

seen a number of models show- 
ing the public works which have 
been carried out in different 
countries of Europe. The Aus- 
trian exhibit contains two mod- 
els of this kind, which illustrate 

a series of improvements lately 

inaugurated in Vienna. The first 

of these is the Metropolitan 

Railway system, which is now 

practically finished, For several 

vears the need of a rapid transit 
system was felt in that city, and 

a uumber of projects were stu 

died. The Emperor Francis Jo- 

seph, in his annual discourse of 

1891, expressed the wish that the 

affair wight be carried out in 

the near future. This led, in 
fact. to active preparations on 
the part of the government, The 
idea of the Metropolitan was not 
only that of transportation with- 


MODEL OF LOCOMOTIVE USED ON VIENNA METROPOLITAN 
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ROAD. 
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tive power, sufficient adherence 
and capable of going around 
sharp corners. As will be noted 
the locomotive has three pairs 
of driving wheels and a front 
and rear truck ; it bas no tender, 
the supplies being carried upon 
the locomotive ; its design is in 
general that of a modern type 
of European heavy locomotive, 
with all the recent improve- 
ments. In order to decide what 
kind of train it was best to use, 
the committee examined the sys 
tems in use at present in Berlin, 
London, Liverpool and New 
York, and came to the conclu 
sion that the cars used on the 
New York Elevated present the 
greatest advantages, the stops 
being but fifteen seconds, while 
at Berlin and London, where 
compartment cars are used, the 
stops are thirty seconds, Ac 
cordingly the American type of 
ear was adopted. The train is 
wade as sbort as possible, the 


first-class cars being suppressed. A system of vacuum 
brakes, manufactured by Hardy Brothers, of Vienna, 
is used. The trains run from 5:00 A. M, to 11:00 P. M., 


and when the system is entirely finished, the interval 


laid out under conditions which differ considerably 
from those of a main line; the grades reach two per cent 
and the stations are very near together. It is neces. 
sary to provide heavy locomotives, having great trac- 





in the city limits, but also to make connection with the 
suburbs, even those at some distance; it was to be 
used for freight transportation and to supply the city 











with provisions. With this in view, the work was car- 
ried out on a large scale. The line is double 
track throughout, with an extensive signal 
Two large main stations have been 
erected: the first of these is at Heiligstadt, 
on the Francis-Joseph line, and the second 
at Hiitteldorf-Hacking, on the West line. 
‘The system includes four different sections, 
which have a total of about 16 miles. The 
first is a suburban line which passes from 
Heiligstadt to the western part of the city 
and thence to the suburbs. The Belt line, 
the second, runs parallel to the first as far 
as Niissdorf, then skirts the city to Gump- 
endorf, joining the lines of the Vienna valley 
and that of Vienna-Trieste. The third sec- 
tion, that of the Vienna valley, leaves from 
Hirtteldorf and follows the river to the Cus- 
tom House, with a junction to the Prater- 
stem Place; it makes connection with the 
Vienna-Warsaw and other main lines, The 
last section is that of the Danube Canal, 
starting from the Custom House station ; it 
follows the canal to Heiligstadt, with a 
branch line to the Belt railroad. The first 
three of these lines are now completed and 
the fourth is to be finished next year. The 
construction was carried out with great diffi- 
culty and expense, owing to the nature of 
the ground to be passed over and the neces- 
sity of satisfying the different conflicting in- 
terests, but the work of the first three lines 
was finished in 


system. 





A VIEW OF THE CAR, 








between trains will be from 3 to 6 minutes, 
with 12 minutes on the Belt line. 

The erection of the various stations of the 
road was carried out in consuitation with 
one of the leading architects of Vienna, M 
Otto Wagner. Besides the two main depots 
of Hititteldorf and Heiligstadt and that of 
the Custom House, are those of Gersthof, 
Hernals and Ottakring, for passengers, and 
that of Michelbeuern for market products. 
There are numerous way-stations upon all 
the lines. At the main stations five or six 
platforms are provided, one for each line; 
they are joined by underground passages in 
most cases. For the lines below the level, 
the superstructure is relatively light, and 
contains only the different offices; for the 
overhead lines a strnueture of much larger 
size is erected. 

— —_>-e+ oe 
CONEY ISLAND'S CENTRIFUGAL RAILWAY. 

That discoveries and inventions of great 
scientific importance are often applied to the 
purpose of contributing to the pleasure of 
the amusement-seeking public is proved 
clearly enough by the mechanical toys and 
scientific curiosities sold in the shops of our 
large cities. One of the most remarkable of 
such applications of scientific methods, re- 
markable chiefly for the size of the appar- 
atus employed and for the curious phenome 


non presented, 
ae 





the beginning 
of 1897. Ae- 
cording to the 
con figuration 
of the ground 


is to be found 
in the Boyton 
centrifugal 
railway, which 
has been add 
ed to the at- 





to be passed 

over, the line tractions of 

is in some Coney island. 

places elevat- | “4 =. It can be safe- 
° ~~ sS . 

ed, and in \ —— = ly said that 

‘ oF those who 


others it runs 
in a tunnel or 
cut. The ele- 
vated portions 
are generally 
supported up- 
on a viaduct, 
and it is only 
in a few places 
in the outlying 





districts where 
it rons on an 
ei bankment. 
Over certain 
wide. streets 
metal bridges 
have been con- 
structed: these 
are ballasted 
to deaden the 
sound, 

In the illas- 
tration will be 
seen a well-exe- 
cuted model of 
the locomotive 
and train used 
on the Metro- 
politan, The 
road has been 


THE BOYTON CENTRIFUGAL RAILWAY, SHOWING THE CAR AT THE HIGHEST POINT OF THE LOOP. 





have ridden ip 
one of the cars 
of this odd 
road of Boy- 
ton’s have been 
strongly 


very 
in pressed with 
the meaning 
of the term 
“gentrifugal 
force.’ 

The railway 
consists of an 





, 


elevated inclin 
ed track curv 
ing upward 
and downward 
near its midile 
to form an oval 
loop, the verti 
cal or major 
axis of which 
is 24 feet long 
and the hori- 
zontal or minor 
axia 20 feet 
The cars 


used are 6 feet 


long. 


long by 3 feet 
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wide, and are supported by two driving wheels 1 foot in 
diameter, arranged in tandew to run upon a single cen- 
tral rail on the apper surface of the ties. Four auxiliary 
wheels 6 inches in diameter, running upon two rails 
secured to the under surface of the ties, are also em- 
ployed. When in motion a car retains the upright po- 
sition exactly as would a bicycle, the auxiliary wheels 
being used only to steady the car when the velocity is 
very small. 

The highest point of the railway is 35 feet from the 
ground ; and between this point and the beginning of 
the oval loop is a stretch of track 75 feet in length. 


'#--------— 18 Inches 


ToS 


CROSS SECTION OF THE TRACK. 




















The car is hanied up by a cable to the point of maxi- 
mur and is With a con- 
stantly accelerating speed it plunges down the incline 


elevation then cut loose. 
of 75 feet, dropping a distance of nearly 35 feet in this 
brief interval, whirls around the loop, and reaches the 
station after running up a heavy grade, whereby its 
speed is considerably reduced. So great is the velocity 
of the car when it reaches the end of its downward 
plunge of 75 feet, that, at the highest point of the 
oval, it is held against the track in opposition to the 
force of gravity, by the centrifugal force alone. If a 
bucket of water be swung around at arw’s length not 
a drop will be lost, the motion be swift 
And the passengers in the car can no more 
than the water in the 


provided 
enough. 
fall headlong from their seats 
whirling bucket 

The six-inch auxiliary wheels running on the under 
rails would prevent the car from falling when it 
reached the tep of the oval. But such an accident, 
even without the auxiliary wheels, could hardly ocear, 
since the centrifugal force is always greater than that 
of gravitation. 
AMERICAN who 
chain was 
the car to 
time dur- 


A representative of the ScIENTIFI 
the that 
stretched across his body while 
hold him in, in 
ing the ride was he brought in contact with the chain, 
but that at all times he felt himself held firmiy in the 
seat by centrifagal force alone. 


rode in ear stated although a 


seated in 


ease of accident, at no 
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The “ Deutschland” Again Breaks the Eastward 
Record, 
Each successive trip of the ** Deutschland ” seems to 


earry with it a new record. The most memorable 
ocean vovage, so far as speed is concerned, was that of 
the and “Kaiser Wilhelm der 
Grosse,’ New York September 4, in close 
of their 
Although 
it was name, it fact. The 
** Kaiser Wilhelm der Grosse ” left an hour earlier than 


latter overhauled and 


“ Deutschland” the 


left 


and for a 


whieh 
company cousiderable portion 
voyage were in plain sight of each other. 
was in 


not a race in 


** Dentschland,” 
und made a record passage of five days 
seven hours and thirty-eight minutes, the average 
speed being 23 36 knots, and she would probably have 
done better had it not for the fact that in the 
first day’s run there was a moderate sea and a slight 
fog. The succeeding days she logged 535, 540, 549. 545, 
and 306 knots. The * Deutschland” beat the ‘* Kaiser 
Wilbelm der Grosse” by five hours and twenty-seven 
winutes between the Sandy Hook lightship and the 
‘he previous record of the * Deutsehland ” 
and forty-five minutes, 
was 


the and the 


passed her 


been 


Lizard 


was five days eleven hours 


consequeutiy the eastward transatlantic record 
lowered by four hours and seven minutes. 


THE Princess of Wales has presented to the London 
Hospital the wonderfal apparatas which has been em- 
ployed in Copenbagen for the cure of certain intract- 
able skin diseases by weansof light. As is well known, 
it is the chemical rays—the blue, violet, and ualtra-vio- 
effect. 


the apparatus the patients simply lie on couches, while 


let—which exert this curious beneficial To use 


the light of the sun, or, failing that, the rave from an 


electric are lamp, are focused upon the affected part 
of the skin 


erated by focusing the sun's rays in this manner. the 


l'o obviate the heat which is always gen- 


rays undergo concentration and cooling by means of a 


curivas “reversed telescope.” The rock erystal lenses, 
impervious to heat rays, inclose a column 
The patient is submitted to this 
treatment for a time, but the 
treatment being quite painless, not the slightest incon- 
venience is experienced, and the operation has been 
proved to be ewinently successful. 
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which are 
of distilled water 


about an hour at 


Kaas! neckshielde are now worn in sunny weather 
by the London police force. 
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COLOR SCREEN FOR TELESCOPES. 

The color screen for improving the defiuitinn of re- 
fracting telescopes, recently invented by Prof. 'l. J. J. 
See and Mr. George H. Peters at the United States 
Naval Observatory, has already led to discoveries of 


the highest iuterest. This apparatus consists of a 
small cell containing fluid through which the light of 
the stars passes in reaching the eye. The cell is at- 
tached to the eyepiece of the telescope, as shown in 
the figure. 

The fluid used in the cell is deadly poisonous, and so 
corrosive that if a drop of it were to get into the eye, 
total blindness would follow. The scientists use the 
following mixtures, each of which has its advantages : 

1. Bichrowate of potash, dissolved in water, which 
is a brownish solution. This removes the blue halo 
which usually surrounds the stars, but allows the out- 
standing halo of reddish light to pass through. This 
fluid performs very well on most of the stars and the 
bluish planets, but does not act so perfectly on reddish 
objects. 

2. Picrie acid and chloride of copper in water, which 
has an iutensely green appearance. This solution re- 
moves the blue rays, and also the red ones, very per- 
feetly, while the green and the yellow are transmitted 
as if the fluid were perfectly transparent. This is the 
best combination yet made and yields splendid re- 
sults. 

8. Chromate of potash dissolved in water; fhis is 
very good for most objects, but it has not yet been 
used so wuch as No. 2. 

4. Chromic acid dissolved in water, an intensely red 
solation, which removes ali the violet, blue, and most 
of the green rays, but transmits the yellow-green, yel- 
low, orange, and red. This fluid is of especial use in 
the study of Mars, and shows the canals beautifully 
sharp. The canals are usually of greenish or bluish 
color, and when viewed through the color screen, filled 
with chromic acid, appear as dark lines on a yellow or 
reddish background. 

Prof. See has only begun his work on Mars, but it 
will be continued through the coming opposition of 
the planet in February next, and doubtless some im- 














lhe Ulustration gives a vertical section of the ceil; ¢ is the aperture for the 
eye; a and b the two parallel planes of glass confining the finid; g the 
ring of glass upon which the plates rest; A thin rings of rubber in- 
serted to make the joint tight; f two small holes in the ring of glass, 
by which the cet! can be filled after the cage is screwed down with the 
metal cap; ¢ is the head of the eyepiece, and d a brass collar holding 
the cell on to the eyepiece, 


portant additions will be made to our knowledge of 
Mars, which of late has attracted so much attention. 

All these researches on the color screen grew out of 
Prof. See’s discovery, October 10, 1899, of some faint 
belts on Neptune, when the atwosphere about Wash- 
ington happened to be quite swoky from West Vir- 
ginia forest fires, and the smoke of the sky cut off the 
blue light like a color sereen in the tailpiece of the tel- 
escope. It then occurred to him to construct an artificial 
cell which would reproduce the condition which acci- 
dentally arose from the swoke in the air, and he and 
Mr. George H. Peters then constructed the first color 
screen ever applied to a telescope. The color screen 
removes the blue halo about the planets and allows 
the astronomer to measure the diameters more aceu- 
rately than has hitherto been possible. Prof. See has 
been hard at work all spring and summer on the dia- 
meters of the planets and satellites, and already has re- 
sults which will add no little tu the fame of the Gov- 
ernment Observatory. The diameter of Neptune has 
been found by previous astronomers to be about 35,000 
the measures made with the great equatorial of 
the Naval Observatory indicate that the real diameter 
is nearly 8.000 miles smaller, or 27,190 miles. 

In the ease of Uranus the diameter is diminished 
from 34.000 miles to about 28,500 miles. Saturn has 
his diameter diminished over 1200 miles; while that 
of Jupiter is reduced some 300 miles. 

Venus has been subjected to elaborate investigation, 
and the diameter found to be 7.558 miles, with an un- 
certainty of only ten miles. 

This is probably the most exact determination of the 
diameter of a planet ever made, except that of the 
earth, which is found by geodetic measurement within 
about a quarter of a mile; and shows what future in- 
vestigation with color screens will do for exact astro- 
nomical measurement, 

In the ease of Mercury, Prof. See finds a diameter of 
only 2,460 miles, which is about 570 miles smaller than 


miles ; 
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the received value. This indicates that the planet 
nearest the sun is in reality very little larger than our 
moon, which it resembles in many respects, 

This new determination of the diameter of Mercury 
has led Prof. See to adopt a new value for the mass of 
this planet which has heretofore been in great doubt 
among astronomers. The Government astronomer 
thinks he has new evidence that the mass of Mercury 
is one fifteen-willionth that of the sun, which is only 
one-half that generally used among scientists. 


A Simple Photographic Printing Paper Formula, 

A photographic printing paper which closely resem- 
bles platinotype has been recently used in Belgium. 
To prepare the sensitizing solution, the fullowing form- 
ula is used : 





ks cb behosvanvecdecuseuhs debdes -cchedetsecs 109 parts. 
Ferric oxalate - eoee oeee noe & * 
Oxalic acid POCRSOUEcOEMnde Cubbeke, oe wecceeee 8 
Nitrate silver... 2.20... see ececonces Si eeseseenonse _-2. 


These proportions should be kept as indicated ; if, for 
instance, wore than three parts of nitrate of silver is 
used, the image will lack detail in the shadows and the 
half-tints will be wanting. The printing of the paper 
is carried out in the same way as for platinum paper ; 
that is, until the image is well distinguished upon the 
sensitive surface. After printing, the paper is placed 
in a developing bath composed as follows : 


WR dancccevccsosnccesess 6: «06 :b0reeees.20cee 100 parts, 
sinha veGGbdabebschidedunebenencdbeeintscineviucns > 
Tartrate of soda..... .... bobs coccedvocs nocenees a = 


The ingredients are dissolved, and a few drops of a 
20 per cent solution of bichromate of potash are added ; 
if more bichromate is used, the image will be hard and 
fall of contrast ; and if less, the image will be gray and 
feeble. A certain latitude is thus obtained. and nega- 
tives of different intensity may be provided for. After 
development, which lasts five or six minutes, the prints 
are washed for a few minutes in runuing water and 
then toned in the following bath : 


WRU en 0000s cndeeses wees eeeree. cece seeeceeeeee ov e+],000 parts, 
Chioroplatinite of potassiam ........cccceececceeseeeee 1 ™ 
Chloride of sodium.... ......... $0 ue Sbecessebunene : ae > 
Citric acid........ eeececsccoee cocceesscese |  ® 


The prints are placed in the bath until they have 
reached the desired intensity. They are then fixed in 
atwo per cent solution of ammonia; the fixing lasts 
about ten minutes, after which the prints are well 
washed as usual, 

The Yellow Invasion, 

From time to time our French contemporary, Le 
Monde Illustré, devotes an entire number to such sub- 
jects as a hypothetical war, in which the Chauvinistie 
tendency of the French press to magnify the deeds of 
their countrymen is very manifest. The issue of Au- 
gust 25 is given up entirely to ** La Chine et l'Europe 
en lan 2,000,” by that versatile writer, M. Henri de 
Noussanne. Such fictions as these, while not particu- 
larly novel at the present time, are quite suggestive, 
especially as we are now actually menaced by the 
yellow peril. The author goes on to describe how the 
empire of China waxes strong under Japanese leader- 
ship in the year 2,000. A quarrel finally arisesand the 
European ambassadors retire ; there is discord bet ween 
the Powers, and some torpedoes are exploded in Hong 
Kong Harbor. The result is the commencewent of war 
on the largest possible seale. The success of the 
Chinese is immediate, and European women and chil- 
dren are sold as slaves. The most formidable naval 
battle in history follows, and the Chinese march upon 
Russia as an objective point. Siberia is conquered; 
the Chinese win a battle at Moscow, and all Europe 
has a panic, and, finally, Germany is occupied. Then 
follows an account of a thrilling battle on the Rhine. 
Atmospheric electricity is put into service by the 
European artillerists, science thus coming to the rescue 
of the overwhelmed Europeans, causing the Chinese to 
flee. The Chinese troops were immediately set upon 
by the remains of the armies of the allies, their com- 
munications were cut, and for six months Germany, 
Austria, and Asiatic Russia were inundated with the 
dead and dying Chinese. A great naval battle also 
takes place, in which the waritime power of the 
Chinese was broken. Japan was definitely separated 
from China. Europe organized for the universal wel- 
fare and took for its device that of industrious Bel- 
gium, “ I’) Union fait la force.” 

eee 
The Benzine Risk. 

In most printing offices benzine is used to wash the 
ink from type. Some weeks age a boy in such an office, 
while handling a can of benzine, set it dowr with un- 
usual force, causing some of the benzine to fly out; it 
fell on a gas stove. and this resulted in serious damage 
to the printing office, but fortunately no one was in- 
jured. It is surprising that more accidents of this 
nature do not oecur. With the use of such an inflam- 
mable and explosive substance as benzine the greatest 
preeantion should be used, and in no case should any 
benzine or naphtha be used for cleaning or other par- 
poses in a room whieh has any light or fire, except, ef 
course, the electrie light. 
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REBUILDING NIAGARA’S RESERVATION BRIDGES, 

During the last session of the New York State Legis- 
lature the sum of $122,000 was appropriated for the con- 
struction of new bridges to connect the mainland with 
Green Island and Green Island with Goat Isiand at 
Niagara Falls. This is a part of the State Reservation 
at the Falls, and the site of the bridges is right through 
the upper rapids not over 500 feet back from the brink 
of the American Fall. In due time the commissioners 
of the State Reservation, who have 
charge of the expenditure of the 
appropriation, awarded the con- 
tract for the work to W. H. Keep- 
ers & Company, of New York, who 
are now engaged in carrying out 
the provisions of the agreement. 

This piece of bridge construction 

is unequaled for interesting condi- 
tions by any similar work ever car- 
ried on at Niagara, a locality rich 
in interesting features of bridge 
It is made worthy of con- 
siderable attention by the mere and 
remarkable fact of its location so 
near toa precipice of the height of 
the American Fall, and right in the 
midst of the upper rapids, where 
the current runs all of 30 miles an 
hour. The distance back from the 
Fall. and the speed of the current, 
are only too suggestive of the pro- 
babilities of death for any of the 
workwen who might, by accident, 
plunge from the bridges into the 
water. Then the fact that these 
tuwultuous waters are to be span- 
ned by conerete bridges is an important feature. The 
placing of a conerete arch over quiet waters is a task 
requiring engineering skill, and doubly true is it when 
a 30-mile current and a maximum depth of 11 feet of 
water are to be encountered. 
} This new concrete arch, to connect the mainland 
with the island that is termed Nature’s Temple, will 
be the fourth bridge built on the river near the site. 
It was in 1817 that the upper rapids were first spanned 
by a bridge, which was carried away that winter. 
With the coming of spring in 1818 another bridge was 
built, and in 1855 the third bridge was thrown across 
the riotous waters. It is this last bridge that will give 
way to the concrete arch. The 
old bridge was an iron structure 
resting upon three piers in the 
river, and there is every reason 
to believe that the style of the 
concrete bridges will do much to 
add to the beauty of this already 
wagnificent section of the State 
Reservation and river. The de- 
sign selected is in keeping with 
the general plan to beautify the 
locality about the Falls, on which 
so much progress has been made 
since the State took possession 
of the lands in 1885. No work 
yet done in beautifying the lands 
has cost so much as this indi- 
vidual step in bridge ereetion, 
and it is but continuing the im- 
provements, so praised by all, on 
truly magnificent lines. 

The work of building the new " 
bridges naturally foreed a sus- ge oie. 
pension of all carriage traffic to 
Goat Island, but pedestrians 
have been provided with a means 
of crossing by a temporary bridge 
erected below the old bridge be- 
tween Green Island and the 
waiuland, and by another tern- 
porary bridge erected above the 
old bridge between Green Island 
and Goat Island. These tempo- 
rary bridges are about six feet 
wide. They are formed of frame 
trusses resting upon rock-filled 
cribs or piers. 

The length of the bridge be- 
tween the mainland and Green 
Island will be 371 feet, and in 
this length is included the finish- 
ing panels. There will be three 
spans. The end spans will have 
a length of 10346 feet, while the 
eenter span will be 110 feet long. 
The rises of the end spans will 
be 10 feet and that of the center 
span 11'¢ feet. The piers will 
have a width of 13% feet and a 
length of 581¢ feet. On the up- 
stream end the piers will have a 
granite nose or ice breaker. The 
width of the roadway wiil be 20 
feet in the clear, and on each 
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side of it will be granitoid walks 9% feet wide. 
The length of the bridge between Green Island and 
Goat Island will be 198 teet, including the finishing 
panels. This bridge will also have three spans. The 
length of the end spans will be 504g feet and that of 
the center span 55 teet. The piers will be 8 feet wide 
and 50 feet 5inches long. They will also be fitted with 
granite ice breakers. The roadway and walks will be 


identical with those on the bridge above referred to. 





WORKMEN PREPARING A FOUNDATION FOR A NEW BRIDGE AT NIAGARA, WITHIN 500 
LIFE-LINES ATTACHED TO THE WORKMEN. 


The structure is to be stone-faced throughout, and it 
is expected to have it completed before winter sets in. 
To accowplish this, work will progress night and day. 
The wixers and pumps are operated by electric motors, 
The piers for the arches will be built in cofferdams sur- 
rounded by shields in order to break the force of the 
current and keep the water out. Life lines and buoy 
rafts are stretched along the work or float where 
deemed necessary for the safety of the men engaged 
on the work. A cableway has been stretched between 
the mainland and Green Island to facilitate operations, 
while derricks will handle the material for the bridge 
from Green Island to Goat Island. 
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Balloon Accident tn Parts. 

A curious balloon accident occurred in Paris a short 
time ago. A throng of people had gathered at Vin- 
cennes, just outside the Machinery Annex of the Expo- 
sitiop, to see the balloon ascension. The aeronaut did 
not start promptly, owing to the high wind which was 
blowing at the time. The crowd was disappointed, 
and began to hoot and jeer him. This demonstration 
caused Captain Mouton, the aeronaut, and his assist- 
ant, to give the order to let go. 
The balloon rose above the house 
tops, and a sudden gust of wind 
blew it over and bumped the bal- 
loon against telegraph and tele- 
phone wires. Ballast was thrown 
out, and the balloon rose a little, 
but the wind blew it against the 
roofs of the houses, and it knocked 
overachimney and tore away sev- 
eral window shutters. The car was 
eaught in the network of telegraph 
wires, which caused a short circuit, 
and a spark lighted the balloon 
This started a panic, as all knew 
that an explosion must ensue, 

The aeronaut opened the safety 
valve of the balloon, but he was too 
late to prevent the explosion. There 
was a report like a cannon, and the 
correspondent of The New York 
Times stated that the balloon look- 
ed like an immense pear-shaped 
vessel hissing and smoking, with a 
blaze that was perceptible all over 
Paris. The upper floors of one house 
caught fire, which added to the 
horror of the accident. ‘The assistant sueceeded in com 
ing down by the aid of wires and poles, and was quite 
badly burned by the flames, Captain Mouton, in try 
ing to cut the car away from the body of the balloon, 
becawe entangled in the cords and was burned and 
bruised, though not seriously hurt. It was two hours 
before the firemen could get the flames under control. 

->-+e-o . 
Inclined Stairways for the New York Elevated. 

An inclined stairway or rawp bas been built at the 
Fifty-ninth Street Station of the Third Avenue Ele 
vated Road, with a view of adopting it on a majority, 
if not all, of the stations of the road. It is of the Reno 
type, which we have already il 
lustrated. The time has arrived 
when the traffic is so heavy on 
the elevated and the stairways 
are so narrow that sowe means 
must be employed for raising 
the passengers to the level of 
the platform. Both the elevator 
and the inelined stairway will 
be fully tested before anything 
definite is decided upon. When 
the roads are equipped with 
electrical power it will be a very 
simple matter to put in motors 
at each station to run either an 
inclined stairway or an elevator 
The inelined stairway now in 
use has a capacity of three thou- 
sand passengers per hour. The 
receipts at the ticket offices have 
already increased since the new 
improvement was introduced 

—— ++ o2—__ _—__ ——- 
A New Gutta-percha,. 

The English acting-consul for 
Zanzibar reports the discovery of 
a new gutta-percha. This sub 
stance is derived from a tree 
which grows principally at Dan 
ga. When tapped with a knife, 
a white fluid emanates, which, 
when placed in boiling water 
coagulates into asubstance which 
in character bears a very strik- 
ing resemblance to gutta-percha. 
As the material cools it becomes 
exceedingly hard, but while soft 
it can be moulded into any re 
quired shape. The fruit of the 
tree resembles a peach in shape, 
but grows to the size of a small 
melon, Experts have experiment- 
ed with this new product to see if 
it in any Way possesses the quali- 
ties of gutta-percha, and al- 
though it is not expected to prove 
equal to the genuine article, it is 
considered that it will be quite 
suitable for some purposes for 
which gutta-percha is at present 
utilized, and it will thus become 
amarketable article. It is said 
to abound in Zanzibar, and will 
be a very cheap product. 
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Automobile News, 


Mr. John Brisben Walker ascended Pike’s Peak, 
Col., September 8 by an automobile. He did not go to 
the very top, but made ao ascent of 11,000 feet, thus 


The road was in very 
have been reached, 


waking an automobile record. 
bad condition or the top would 
The descent was au exciting one. 
belonging to a Newport resident 
and the owner 


A steam vehicle 
was recently put in the stable at night, 
neglected to turn off the fuel supply. Steam was gen- 
rapidly, and the safety valve blew off at inter- 
This continued until all the water in the boiler 


a fire then started, and the machine 


erated 
Vals 
had evaporated 
was rendered worthless, 
Ata meeting of the Executive Committee of the Na 
tional Association of Street Railway Employés, held at 
Detroit, Mich., president was in 
structed to draw up a plan by which local unions are 
fund with which to 
street railway 


September 7, the 


to be assessed in order to raise a 


purchase automobiles for use by the 


wen in the cities where strikes are in progress. 


The 
a devotee of the automobile 
the German 


Emperor William of Germany has now become 
It was constructed ander 
War Office, and after 
two engineers 
The 


and is 


the instructions of 


ion was carefully examined by 
unmanufactory at Stuttgart. 


hundred weight, 


complet 
from the Daimler 
weighs thirty 


a benzine mctor capable of imparting a 


automobile -two 


propelled by 


speed of sixty miles an hour, and the vehicle cost 
$9,000. 
he Greater Inter-State Fair of Trenton, N. J., which 


28, will have some inter- 
Automobile Club has 
Trenton Association 
road run from New York 
10 miles has also 
added to the floor 
assigned to the Automobile Exposition De- 
25,000 square feet, 


will be held September 24 to 


esting automobile races rhe 


I Fair 


accepted the cup which the 
has tendered to the club fora 


to Trenton \ motocycle race of 


been the programme. All space 


originally 
partment of the Fair, comprising 


and the erection of an annex is in 


The 


has been taken, 


contemplatior entries for the race close on 


September 20 
Consul-General Guenther says : July 25 
Frankfort, exhibited in 


experts its new 


Ona the. mo- 


tor factory of Oberursel, near 
a number of 
The plow locomobile is a 20 horse 


the presence of alcohol 


plow locowmobiles. 
power one, and confidence is expressed by competent 
judges that coal can in some cases be substituted by 
aleohol, which can be procured everywhere and at a 


low cost. The alcohol plow is said to have performed 
its work fully as we 
taneously. The problem of using aleohol for power 
purposes has been solved by the motor factory in evap 
The construction 


ll as asteam plow operated simul 


orating denaturized alcohol of 90°. 
aud operation of the motor is, after this gasification, 
the same as that of a The machine uses 


about a pint of aicohol an hour for one horse power. 


gas imotor. 


It is claimed that the operating expense is 25 per cent 
lower than that of steam plows. 

The question of automobile traction for military ser- 
being studied e different armies of 
and Italy especially a number 
and two principal so 
In the 


vice is now in th 


Europe. - In Germany 
of experiments are being made, 
lutions of the problem have been examined. 
wagons would be used, these 
of which 12 
to be covered by the 
In the 


automobile, 


first case ten automobile 
of the 
constitute the load ; the 
about 47 miles per day 


being normal type, weighing 30 tons, 


distance 


automobile is second 


case a large tractor, self-contained or loco- 


motive with tender would be used, to draw wagons 


equally of 30 tons, and covering the same distance per 


day. ‘The wain differeuce between the two systems is 
that in the first case there are ten motive apparatus to 
look after. while in the second thereis but one. Ae- 


cording to circumstances, these two svstems have been 


adopted in several armies. In England two types of 
automobile wagons are used. The first is an armed 
automobile used for scouting purposes ; this type was 
constructed during the Egyptian campaign and is 


a railroad track ; it carries a Maxim 
The other model is 
ordinary earrying 
guns and a dynamo which supplies an 


adapted to run on 


gun, two officers and one man. 


used on roads and is armor-plated, 


two Maxim 


are-projector; a device enables the current to be sent 


into the armor-plate itself, whnch is a good means of 
defense when attacked at close quarters. The motor 
used is of the petroleum type, with electrie ignition. 
As to the lighter automobiles for military use, an in- 
reasing int st is being taken in this question. The 
Kmperor W iam, who has given great attention to 
the subject for some time past, has just accepted three 
automodiies from different manufacturers. with the 
intention of trying them during the grand maneuvers 
‘in order to determine personally the services which 
they mav render he antomobile is already plaving 
an important part in the Austrian army, and its effi- 
ciency has been tested in the recent military maneuvers. 
Twelve automobiles have been used for the sanitary 


nutber of motoeyecles placed at the 
Major-General Maurice 


service and a creat 


disposition of the officers 


followed the cycling maneuvers which were recently 
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held in England, on a quadricycle with petroleum mo- 
tor of the De Dion type. The opinion as to the service 
rendered by this vehicle is quite favorable, at least as 
concerns the transportation of the superior officers at 
times when cow bat is not actually engaged. 
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of the Krupp Gun. 
CARPENTER. 


The Home 
BY Cc. EB. 

A remarkable record of commercial enterprise and 
colossal industrial development is contained in the 
annual report for 1899 of the steel works of Friedrich 
Krapp, the great German ironmaster. Krupp, as is 
well known, occupies the position in Germany that 
Andrew Carnegie does in the United States. There 
is much of resemblance between the two men. Each 
possesses the wonderful executive ability and tireless 
energy for carrying out, without heed of odds, the in- 
ventions of his active brain. Krupp’s millions have 
been piling up with a speed and steadiness equal to 
the Pittsburg iron king’s, and although his business 
has grown to a degree the magnitude of which would 
seem to belie the possibility of further inerease, the 
bounds of his prosperity are by far not yet in sight. 

In the United States, the general public’s knowledge 
of Krupp pertains almost entirely to his reputation as 
a maker of war materials. Few people are aware that 
his huge steel works turn out every variety of iron and 
steel products, from railroad trains to machine tools. 
Cannons and guns form werely a sinall part of his out- 
put. A fair idea of the amount of business captured 
yearly by the Krupp plant is given by the figures of 
labor employed during the calendar year 1899. These 
consisted of no less than 49,679 persons, 3,559 of whom 
were engaged in the offices alone ; 27,462 men were em- 
ployed in the main steel plant at Essen ; 3,475 at the 
Buckau branch (near Magdeburg); 345 at the Germa- 
nia shipyards in Kiel; 6,164 in the coal mines and 6,128 
at the various ore wines and trial shooting grounds. 

One would rightly think the caring for so large a 
body of men to be a most difficult undertaking. And 
yet no army is under better management than the 
men who turn out the grim instruments of war that 
find their way to every quarter of the globe and deal 
death to many thousands of all nationalities annually. 

The workingmen live in settlements, in dwellings 
erected for their comfort by their thoughtfal employer, 
At the Essen plant alone Krupp had erected up to the 
first of April, 1900, 4,853 family dwellings for the hous- 
ing of his married employes. The houses are rented 
to the men at a very nominal rate, the firm receiving 
no profits therefrom and stipulating only that the 
buildings shall be kept in good condition by the ten- 
ants. Besides these homes, there are two large lodg- 
ing houses for the accommodation of single men, a 
hospital, two barracks for epidemic cases, a convales- 
cent home, a workingmen’s eating house, a clab house 
for clerks, a casino for works’ foremen, a housekeeping 
school for girls, an industrial school for adults with 
three for children, a library and several minor institu- 
tions. The ‘‘ Wirthshauser” (beer restaurants) are un- 
aer the direct supervision of the officials, and intoxica- 
tion is a rare sight among the laborers, 

The form of protectorate thus exercised over em- 
ployes outside of the works, strange as it may seem in 
this country, causes no friction in the community, 
Krupp’s idea not being to exercise a rigid restraint over 
his men, but merely to build up their daily life on lines 
that will in the end prove most beneficial to them. 
His success in this is amply attested by the general 
content and cleanliness of the settlement. 

Returning to the actual business of the plant, it 
should be mentioned that the firm of Krupp proper 
comprises the steel works at Essen and at Annen, in 
Westphalia; the blast furnaces near Duisburg, Neu- 
wied, Engers and Rheinhausen (the latter possessing 
three furnaces each of 230 tons capacity per diem); a 
plant near Sayn ; four coal mines near Hanover and 
shafts at Salzer and Neuack, besides part ownership in 
various other mines ; wure than five hundred iron ore 
mines in Germany, of which eleven are deep borings 
fitted with mechanical equipment ; various deposits 
near Bilbao, Spain: shooting grounds near Meppen 10 
miles in length with a possible firing distance of 15 
miles ; three steamers; several stone quarries 
and clay and sand deposits, besides the control and 
operation of the shipbuilding and :uachine company 
“Germania” at Berlin and Kiel. 

The principal articles of manufacture at Essen are 
cannons, guns, ammunition, gun barrels, armor plate 
and sheet armor for all protected parts of warships, as 
well as for fortifications, iron and shipbuilding material, 
machine parts of every sort, sheet iron and steel, rollers, 
too! steel and scores of other articles, the enumeration 
of which would oceupy too much space here. 

The Essen plant is divided into the following depart- 
2 Bessemer works containing altogether fifteen 
converters ; 4 Martin works ; 2 steel casting works ; pud- 
dle works ; crucible steel plant ; welding mill ; iron cast- 
ings works ; works for casting guns and brass ; glowing 
rooms ; hardening halle ; crucible chambers; block roll- 
ing mill; rail rolling mill; sheet rolling mill; bolt and 
spring steel works; spring machine shop; mill press 
and armor plating rolling mill ; hammer works ; wheel 
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foundry ; open sand and hoof foundries; tire rolling 
mill ; boiler foundry ; fleld railway construction shops ; 
mechanical workshops (with file factory) 4 repair shops ; 
railway wachine shops ; testing laboratory ; 2 chemical 
laboratories; 1 chemi-physical testing laboratory ; 
shops for construction, mechanics’ saddlery and cut- 
ting; a boiler house; electrical plant; gas works 
with one plain and two telescoped gas tanks holding 
respectively 5,700, 17,500 and 37,500, altogether 60,700 
cubic meters ; water works with three separate water 
sources; factory for fire-proof brick and briquettes ; 
brick kiln ; lithographic and photographic establish- 
ments, together with a book bindery, freight office, 
telegraph, telephone, fire and safety departments and 
food supply stores. 

The most interesting estimate of the size of the plant, 
however, is gained from the figures bearing on the con- 
sumption of gas and water, the telegraph and tele- 
phone lines, etc., inside the works. For example, the 
consumption of water at the steel plant amounted in 
1899 to 15,018,156 cubic meters (49,054,468 cubic feet), or 
as much as the city of Cincinnati. The combined 
length of the subterranean water conduits was 107 
miles, that in the buildings 66 miles, with 451 hydrants 
and 604 fire plugs. The use of gas for lighting pur- 
poses amounted to 60,708,045 cubic feet (or as much as 
the city of Leipzig, Germany), the same supplying 2,596 
street lights and 41,745 lights in the buildings of the 
plant. The total length of the underground conduits 
was five and a half miles ; that of the interior conduits 
145 miles. The Krupp gas plant is the seventh largest 
in size in the German empire. 

The electrical plant of the steel works possesses three 
machinery rooms with six distributing stations, eigh- 
teen miles of underground and fifty-odd miles of over- 
ground cable for lighting, and feeds 877 are lights, 
6,724 small lights, and 179 electro- motors, 

As regards means of transportation, Krupp’s plant 
is singularly well supplied ; a standard gage railway 
net isin direct track connection with the Essen rail- 
way station, North Essen and Berge-Borbeck. Com- 
munication with these three stations is effected daily 
by fifty complete trains. In all, the net comprises 36 
miles of track, 16 tender locomotives and 707 cars ; fur- 
thermore, there is a narrow-gage railway net with 28 
wiles of track, 26 locomotives and 1,209 cars. 

Even wore suggestive than the foregoing are the 
figures relative to the telegraph and telephone systems 
connected with the works. Krupp’s telegraphic net 
contains 31 stations with 50 Morse apparatus and 50 
miles of wire. It connects with the imperial telegraph 
office in Essen, and the yearly business between the 
factory and the city amounts to no less than 22,787 sent 
and received dispatches. The long distance telephone 
possesses 328 stations with 335 apparatus and 200 miles 
of wire, while the daily usage averages 900 to 1,000 con- 
versations. 

The fire department is composed of ninety-five men. 
The works proper contain 347 and the outbuildings 
121 hydrants; while in addition there are 35 extra 
water sources for use in case of necessity, 82 electric 
fire alarms, besides the 330-odd telephone call stations, 
the latter being also used for alarm calls. 

Lastly the statistics of coal and ore are of sufficient 
interest to deserve mention. At the wines, an average 
of 1,877 tons constituted the daily output of ore, whilc 
the production of coal in the mines proper averaged 
3,738 tons per diem. Coal and coke were consumed at 
the steel plant to the extent of 952,365 tons—an aver- 
age of 3,174 tons daily, or eight railway trains of 40 
ears holding ten tons each. The total consumption at 
the remaining works was 622,118 tons, or in all 1,570,- 
483—5,000 tons daily. 

—><+2o--— 
The Current Supplement, 

The current SUPPLEMENT, No. 1290, has many arti- 
cles of great interest. The first page illustrates and 
describes the ** Tour du Monde” at the Paris Exposi- 
tion. ‘* American Engineering Competition—X.” deals 
with stationary engines. The second article on “ Me- 
chanical Stoking” treats of the Roney Mechanical 
Stoker. “The Oldest Library in the World” deals 
with the wonderful discoveries at Nippur, which are 
referred to elsewhere. ‘ The Mycenwan House of the 
Double-Ax” is an interesting archeological article by 
Louis Dyer. ‘The Mission of Science in Education,” 
by John M. Coulter, is concluded. “The Coal Trade 
of the United States and the World’s Coal Supply and 
Trade” is illustrated by a graphic diagram. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements, 


balls held in the outer beariug. The bearings are pro- 
vided with a separate socket for each ball, so that the balls 
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will be maintained generally in the desired position and 
will not roll together by the tilting of the lower bearing 
portion in one direction or the other. 


PEA-THRESHER AND CLEANER.—Samvuet H. 
Witiiams, Barnardsville, Tenn. Thies machine threshes 
peas on the vine just as they are mowed and raked in the 
field, and cleans them with little waste, or breakage. One 
portion of the concave is adapted especially for cutting the 
pods from the vines, and the other portion for threshing 
the peas from the pods, Any pods which may pass 
through the machine without having the peas removed 
from them are automatically retarned to a portion of the 
coneave and cylinder especially adapted to finish the 
threshing. The vines are completely separated from the 
onthreshed pode and shelled peas ; and the shelled peas 
from the pods after the vines, peas, and pods have passed 
between the concave and the cylinder. 





Vehicles and Their Accessories. 

FIFTH-WHEEL,—Hinam C. Fours, Emory, Tex.— 
The fifth-wheel comprises a turn-table with two circular 
raceways and series of balls, and a raised series of balls 
in theymiddle. The inner series of balls is in a plane 
higher than the outer one, A ring-shaped plate bears 
with its under surface on the outer series of balls 
and at its inner edges against the inner series of balls. 
A cap-plate bolted to the central boss overlaps the in- 
ner edge of the ring-shaped plate. The wheel thus 
formed is simple, strong, and sensitive. 





Engineering Improvements, 
EXPLOSIVE-ENGINE.—Samvst F. Beerz, Men- 
dota, I. The main cylinder has a partition forming 
separate cylinders. Pistons reciprocate in unison in the 
cylinders and are connected with the main driving-shaft. 
A rotary valve is driven in unison with the pistons and 
bas an inlet and an exhaust port arranged alternately to 
connect the working-chambers with the motive agent 
and with the exhaust, Atthe ends of the cylinder are 
valve-casings, each provided with a chamber leading to 
the port and connected through valved openings with the 
motive-agent supply and with the rotary admission-vaive, 
so that the compressed charge from the compression- 
chamber of one cylinder can pass into the working- 
chamber of the other cylinder. 


Miscellaneous Inventions, 

JOINT FOR PIPING. —Joun W. Wieetns, 118 
President Street, Savannah, Ga. The invention is an 
improvement in joints for plumbing. A tapered ferrule 
is used provided with longitadinally-extended ribs and 
an end-flange. The ferrule is inserted in one of the 
pipe-sections and fitted therewith in the fitting of the 
other pipe-section. Calking completes the joint. When 
the counection is completed the joint is perfectly smooth 
on the inside. The longitudinal ribs prevent the ferrale 
from turning; while the tapered exterior enables the 
ferrule to be readily fitted to any size of lead pipe. 

ANTISEPTIC BROOM.—Oscar 8S. Ku.man, Savan- 
nah, Ga. The invention is an improvement the 
broom previously patented by Mr. Kulman and described 
in the Screntiric Awerican for June 24, 1809. The 
improved broom contains in its straws a bag filled with 
antiseptic material and supported below the lowest line 
of stitching by a bow or loop. The arrangement is such 
that the broom is rendered as flexible as the ordinary 


on 





Mechanical Devices, 
MECHANICAL MOVEMENT.—Joun Scures, An- 
dersov, Ind. The invention provides a novel conetruc- 
tion whereby a plunger within a revolving carrier or body 
,used to move longitudinally within the body or car- 
er as the latter is revolved. The device is to be employed 
in zlase-making. The plunger is used on the top and 
partly makes a bottle or jar in connection with the neces- 
sary mold, When this first operation is completed, the 
carrier is to be turned half-way over, whereupon the 
plunger will be out of the way, so that air can be applied 
to allow the next operation to be effected by blowing and 
the bottle or jar completed. 

ROAD-MAKING MACHINE.—Septimvus T. Wi- 
Lams, Beaver Dam, Ky. The machine requires only 
about one-half the team power ordinarily employed. It 
belongs to a class of machines employing a gang of con- 
cave disk-shaped plows in connection with a scraper-blade 
In this particular machine, however, the gang is made ad- 
justable as to the angle of inclination to the line of draft, 
And the trailing scraper-blade, fulcrumed about a verti- 
cal axis on the side opposite the gang, is made adjusta- 
able as to inclination to the line of draft to neutralize the 
lateral thrust of the gang of disk-cutters, 

WALL-PAPER TRIMMING, PASTING, AND 
MATCHING MACHINE.—Wiu11amM 1). Taser, Crans- 
ton, R. 1. The trimmed or slit paper after leaving draw- 
ing-rollers, passes over an upright table, the printed or 
ornamental! side of the paper being on the table and the 
back of the paper being in contact with a revoluble brush 
which serves to apply paste tothe back of the paper. 
The brush receives its supply of paste from the peri- 
pheral surface of a fountain-roller, the lower portion of 
which extends into the paste contained in a receptacle, 
The trimmed paper with the paste applied, after leaving 
the table, reaches a traveling apron, by which it is carried 
along. By providing side-rails with graduations, thé 
operator is enabled readily to match the paper by cutting 
it in proper lengths. 

REVERSING-GEAR.—E ean 8. Stoan, Elk City, 
Penn. This gear, by means of which a pulley or other 
revoluble member can be driven in either direction con- 
sists “ 4 —_ on ap —— = engage the clutch | gnaily drawn it is in perfect condition. 
member of a loosely mountec ulley so as to torn the > . —_ . . 
pulley with the shaft. In cae to drive the pulley in | FORM FOR BOILING MEATS. “a FREDERIK K A. 
the opposite direction another clutch member is pro- | LANSING, Brooklyn, New York city. In boiling hame it 
vided, which, when thrown in, wins the pulley in the is the a penctice co re Ge supe Setese See 
desired direction by intermediate gearing. ing and io tie the meat with strings to keep it in shape. 


WRENC te ‘ The several steps consume 
».. - CH. — Tuomas H. Broswiman, Livermore necessary to trim off portions of the outer part of the 
ae oe oe aan 6 bearing te held. in which a | ham. Mr. Lansing avoids these requirem nts by em- 
ecrew-rod, engaging the movable jaw to adjust it on the 


hank. is held - ‘ ‘ : ploying a casing of the general form of the meat, the 
tank, is held to tarn and slide. The screw-rod is turned | casing having a longitudinal opening in ite upper portion, 
by a head normally separated from the bearing. A 


‘ . permitting expansion and contraction. Clamps are pro- 
spring is held in opposing recesses in the head and the 


meine “ee h bie jaw t vided for drawing the edges of the opening together. 
vearing move a cheek-piece on the movable jaw into — . me — , 
engagement with the work. ‘The wrench can be quickly ADJUSTABLE NAILLESS HORSESHOE, — Har- 


adjusted to grip the object, especially a pipe, without met R. FauLBE, Daies, Tex. A teat-plate fe em- 
slipping ‘ ployed provided with a superposed hood, both bisected 


a <s : , at their front; the tread-sections are hinged together. 
MATC H-MAC HINE.—Frank L. Van Dusen, Hull, Upon the tread-plate a wear-plate, comprising two side- 
Canada, This machine is the invention of a match ex- 


plates and a toe-plate, is secured. The hood is fitted on 
pert. It automatically cuts splints from a wooden block, the exterior of the animal's hoof, so that the tread-plate 
dips the splints, dries the tips, and then ejects the com- 


. is drawn against the bottom when the hood is in place. 
wre matches. The prominent features are: provision | 4}) injury is avoided to an animal thus shod, 
of improved means for intermittently feeding or advanc- aa a stalin . 

ing the endless chain which receives and carries the CIGAR-BOX OR PAC KING. % Lot - and Monnss 

A Bereer, Manhattan. New York city. The invention 

splints; a construction whereby the vertical traverse ie ante we i ti mo tan to 
the splint-cutter and connected devices is shortened, ae 5 oe ae . wen © . we 
friction lessened, and the rapidity and efficiency of prevent fraadulent refilling or partial refilling with cigars 
b : . Bee ties ; , from another box. Arranged in the box are strips of 
the operation of the machine increased ; improved mech- 


i s paper attached alternately in pairs at opposite tes of | 
anism for effecting the movement of the cutter; an pape “ ” PI | 
improved form of the sockets for receiving and holding 


the interior of the box, one edge of each strip being free 
; : and each strip being adapted to cover a layer of cigars 
the splints, whereby defective splints are dropped and P “ . 
the perfect ones retained ; improved means for pushing 


in the box. As the cigars are sold, each strip is to be | 

‘ torp off, thus indicating that no cigars other than those 
up the matches in the sockets, preparatory to ejectment =* - 4 = 
therefrom ; improved match-ejecting mechanism; an 


of the previous layers have been removed. 
improved heater for the match composition ; and an im-| ADJUSTABLE COMBINED GATE-HINGE AND 
proved arrangment of composition vate or pans in the | ROLLER. — Groner O. CULVER, Quarryville, N. J. 
heater, whereby removal and substitution or change of 


Mr. Culver has devised an ingenious gate which is sup- 
the vats may be quickly made, in case one becomes ported by rollers mounted upon posts. One of these 
ignited, or other necessity for it arises, 


sweeping, to feed the antiseptic material, The bag when 
empty can be replenished. 

HANGER FOR BATTERY ELEMENTS.— James L. 

Hayes, Salida, Colo. Wooden hangers become satu- 
rated with the oil placed over the top of the solution in 
a battery jar. Moreover their clumsy structure inter- 
feres with free access to the jar when renewing the blue- 
stone or other chemicals, To overcome these objections, 
the inventor employs a hanger consisting of two inter- 
twisted pieces of wire having a central eye to receive the 
elemeat and hooked divergent ends to engage the jar so 
as to hold the parts in place. 
PORTABLE CABINET.—CuHartorre G. Srmpson, 
50 West 88th Street, Manhattan, New York city. The 
cabinet is of the portable type used for holding family 
medicines. It may readily be carried about or held sta- 
tionary, as preferred, and is well adapted to receive a 
large number of vials and articles for family use, all dis- 
posed in compact order for ready access. 

FISH-TRAP.—Joun O. Saarriess, Fairhaven, Wash. 


ed to be set in a body of water and furnished with a lead 
to cause the fish to enter the trap. The trap may be 
changed as the tide changes, thus permitting it to be 
used at all times. The lead, it should be remarked, is 
entirely flexible and can accommodate itself to : 
movements, 

HYGIENIC BEER-PRESSURE APPARATUS.- 
Cuaries Peters, Brooklyn, New York city. The in- 
vention provides a uew hygienic beer-pressure machine 
arranged to cool and purify the air before passing it into a 
barrel or keg, to keep the beer in a natural condition, and 
to prevent raising its temperature by the compressed air, 
the beer in its passage from the barrel or key to the 
faucet being cvoled to the desired degree, so that when 


| 


‘ 
of 


the 


roliers—the main supporting roller—is pivotally mount. 
ed, so that the gate, after having been pushed back, can 
be swung around. The gate can be adjusted vertically 
to permit the passage of smal! stock, or in time of winter 
when snow or ice may clog the gateway. The gate is so 
nicely balanced that little effort is required to operate it, 
Cattle cannot interfere with the operation of the gate; 
and there is but little strain upon the posts. 


Rallway Appliances, 
ANTIFRICTION-BEARING FOR CAR-TRUCKS.— 
James 8S. Parren, 403 Equitable Building, Baltimore, 
Md. Mr. Patten has, among other things, provided a 
Special construction of the casing of the lower portion of 


broom, which flexibility is extremely desirable, since it | 
allows a slight lateral motion of the antiseptic bag in | 


Marine lron Works. Chicago. Catalogue free. 
“U. 8.” Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
For bridge erecting engines. J. 8. Mundy, Newark, N. J. 


Handie & Spoke Mchy. 
Chagrin Falls, 0. 


Ober Mfg. Co., 10 Sell 8t., 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., M1 Varick St., N. Y. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, &. Munn & Co., publishers, 361 Broadway, N. Y. 


t@~ Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application. 
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cream of tartar, The article is then washed and dried 


with a soft rag. 


(7965) J. N. H. asks: 1. If a magnet 
be applied to the end of ap iron bar of indefinite Jength, 
how far along the bar wil) the magnetism extend and 
what is the formula for determining what the magnetic 
strength would be at any point along the bar? A. We 
do not know, The subject of magnetic force is treated 
in Fleming's * Magnets and Electromagnets,” price $3 by 
mail, 2. Where can I get information on the relation 
between magvetiam and light? A. Consult any of the 
larger text books of physics, Barker or Ganot. The 
works of Clerk Maxwell contain the original presenta- 
tion of the enbject. 


(7966) W. W. P. asks: 1. What will 
prevent films and plates getting soft during develop- 
ment and fixing? I use cold water with ice in the fixing 
bath. A. Use acold developer. It is too late to apply 
the remedy when the plate has reached the fixing bath. 
The acid fixing bath, now commonly prescribed in all 
circulars of instructions, will harden the gelatin and 
usually prevent trouble. 2. What will prevent holes 
forming im the film on the plate during drying. While 
drying the last plates I set some down face up on a table 





HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication, 

References to former articles or answers should 

give date of paper and page or number of question. 

ulries not answered in reasonable time should 

% repeated; correspondents will bear in mind that 

some anewers require not a little research, and, 

though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

pecial Written Suformation on matters of 

personal rather than general interest cannot be 
expected without remuneration, 

entific American Supplements referred 

to may be had at the office. BXce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 
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| (7959) W. E. H. asks: Where ean I find 
particulars for making an electric machine ? How much 
would one cost that has power enough to run the electric 


top or the electric motor which you give a description of 


| in the Screntiric American of August 11, 1900. A, 
| You wit! find a full description of a Holtz machine with 
working drawings quite powerful enough for your ex- 
periments in the ScienrTiric AMERICAN SUPPLEMENT, 
| Nos, 278, 279, 282, price ten cents each, Besides the de- 
tails of the machine, many experiments are described, 
which may be performed with it. 








The invention is a peculiarly-constructed fish-trap adapt- | tirely upon how much of the work you can do yourself, | 


The materials will cost but a few dollars. 


(7960) H. B. 8S. writes: Some time ago 
| I saw an account of an electrical invention that could be 
| used alternately as a stove or an ice cream freezer, by 
simply reversing the current, What I wish to know is if 
it is possible to obtain a low degree of temperature by 
the electric current, and if so, how? A. We have not 
known anything of the invention to which this refers. It 
is. however, possible to prodace cooling by means of the 
electric current. If a current of electricity is sent 
through a thermo-electric junction in the direction oppo- 
site to the current produced by heating that junction, a 
cooling of the junction takes place. Whether this has 
been or can be carried to the extent of freezing water 
we do not know. Itis doubtful if it can be done eco- 
nomically, 


(7961) P. 8. D. asks where was the first 
electric railroad operated ? A. The firet electric railroad 
| was from Port Rush to Giant's Causeway, Ireland. 
(7962) R. E. asks: 1. 
lose its conductive power for electricity m- 

stantly as it is surrounded by darkness’ A, The action 
| of light upon selenium is instantaneous. Does it 
change instantly to a conductor when again surrounded 
by light? A. Selenium does not become like a metallic 
conductor when light strikes it, 
reduced, but is still much greater than that of metals. 
3. What is ite cost, and where can [obtainit? A. We 
are not able to quote you the price. Any dealer in 
chemicals can furnish it. 4. I wish to make two disks 
isolated from each other, turn in perfect synchronism. 
Is there any simpler way than the use of an alternating 
current dynamo for one disk connected with a motor for 
the other disk ? A. You can connect two disks by a rod | 
of insulating materia), hard rubber, for instance, and run 
them together, 5. Where can I procure so small a dy- 
namo and motor, single phase alternating? A. Small 
dynamos and motors can be obtained from any builder 
of dynamos, 


(7963) D. D. S. asks: 1. Can electric 
lights be run by batteries which go by biue vitriol? A. 
A small electric light of one or two candles can be lighted 
by a copper sulphate battery, but it is a most expen- 
sive and laborions mode of obtaining light. 2. Are nota 
horse (Equus caballus) and an ass (Equus asinus) neces- 
sary for the production of a mule? Are not all mules 
wholly sterile? A. Mules are the offspring of an ass 





much time and render it | 


| seleniam 


Its resistance is greatly 


| Hiutes RDboeries 


Mimerals sent for examination should be distinctly | 


Ite cost depends en- | 


Does the substance | 


where nebody touched them, but several hours later they 
were full of holes varying in size from ,, to 44 inch. Can 
you explain the cause? A 
| holes arise from a variety of causes. 


| 


Transparent spots or pin 
Dust on the plate 
when exposed, air bubbies on the plate not detached when 
it is put in the developer, impure water used in making 
Each of these 

The principal plate 
the guidance of those 


the developer, are the principal causes 
has its remedy, 
makers issue small manuals for 
using their plates. Write to th 

plate and ask foracopy. You can then study the mode 
of handling the plates. ni- 
| trate of silver from the first washing and from the hypo 
bath? A. 
the silver from the solution by adding sodium bicarbon 


causes obvious 


maker of your favorite 


Is it possible to save any 


If so, please tell me the method Precipiiate 


} ate or sodium chloride. Then reduce by any of the pro 
reducing silver, for which see the chemistries, 
the AMERICAN I saw 


that gold could be saved from the toning bath by means 


cesses for 
4, In a recent issue of SCIENTIFIC 

It said to dissolve two ounces of 
the 
iron salphate would not dissolve but tarned red and sank 
to the bottom of the bottie. Will you please tell me the 
reason? A. Use ferrous sulphate with which to precipi- 
tate the gold in a finely divided state, 


of sulphate of iron. 
| iron sul phate in a quart of hot water, so L tried it but 


Tne ferrous sul- 
| phate absorbs oxygen very rapidly and changes to the 
red ferric compound, 





NEW BOOKS, ETC. 
Prysics OF THERMO-CHEMISTRY. By 
Gustaf M.Westmwan. New York. 1900. 
| Energy manifests tteeif in many forms, and universal 
| of 


energy. 





science has adopted the name potential energy for 
Physical energy 


the 


the absorption of kinetic can 


| be stored in matter ; for example, in form of latent 


° 


heat, but we have another form which is dealt with par 
ticularly in this treatise, 
which is called volume energy, 
The purpose of this work is to 


namely, the 
and which im chemistry 


potential energy, 


takes an important part 
| find a relation between the change of volume, which tak’ s 
place in the matter, and the potential energy, which Is lib- 
The anthor’s calcula- 


} erated or taken up by such change, 


upon the values of heat and 
found experimentally, and found the 
latent heat, He uses 
which the inner 


| tions are based entirely 
| energy he has 
| 
| 


mathematical expression for the 
the ordinary adiabatic formula 
well as the outer work takes place. 


in as 
| The application of 
| the formula perfectly agrees with values of mtent heat, 
which for certain bodies have been experimentally found 

For as many reactions as complete data in regard to 
| apecific weights and combination heat have been found, 
| 


| 


the author shows that bis formula either directly or i 


directly applied, will give a correct mathematical ex- 


pression of the changes in volume which the constitu- 


| ent parte in the reaction are subjected to, It is, therefore, 
| claimed that his formula representa the general law for 


| chemical mechanism, and moreover that by anslogies the 
not 


heat of the reaction can be determined, which could 


be done by experiments, 


A FRENCH-ENGLISH MILITARY TECHNI- 


CAL DICTIONARY. By Cornélis De 
Witt Willeox. First Lieutenant of 
Artillery, U. 8. A. Washington: Ad- 


jutant General’s Office. 1900. Octavo. 
Pp. 492. 

Lieutenant Willcox has performed a task for which he 
| deserves the thanks of every scientific translator, He 
| has compiled a technical dictionary of French-English 
| military terms, which for scholarly completeness and ac- 
curacy of definition We 
| used the first two parts of hie work for the past year and 


mevits unstinted praise. have 


found them trustworthy guides. In these parts a few 
terms have been omitted which might possibly have been 


inserted, Among them are to be noted carter, carre- 


| lage, chasse-corps, commutatrices, métal deployé, 
| fringalage 
Tue UNIVERSAL SOLUTION FOR Nvu- 


MERICAL AND LITERAL EQUATIONS. 
By which the Roots of Equations of 
all Degrees can be Expressed in 
Terms of their Coefficients. By M. 
A. MeGinnis. Kansas City, Mo.: The 
Mathematical Book Company. 1900, 
Pp. 195. 


By an ingenious combination of geometry sud algebra, 





andamare, The offspring of a stallion and an ass is 
called a hinny. See Webster's Dictionary. These hy- | 
brids are usually sterile. 

(7964) H. N. asks: Will you kindly in- 
form me through Notes and Queriee the composition of 
a liquid which, when applied to metals such as brass, 
copper or steel, gives a coating of silver? An article is on 
the market called Silver-all which does this by applying 
the liquid on a rag and rubbing the article, which pro- 
duces the silver effect. A. Small articles may easily be 





the outer bearing, by which the bearing-casing readily 
wears off with the ordinary wear of the bearings, thus 
maintaining a tight fit to exclude dust without interfer- 
ing with the proper supporting of the weight upon the 


Nors.—Copies of any of these patents can be far- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 








of this paper. 


coated with silver by dipping them first into a solution of 
common salt, and rubbing with a mixtare of one part of 
precipitated chloride of silver, two parts of potassa alam, 
eight parts of common salt, and the same quantity of 


Mr. McGinnis seems to have considerably simplified the 
problem of solving biquadratic and the higher algebraic 
equations. His explanations are not always perfectly 
clear; nor are his definitions faultiess 
of an imaginary quantity (definition 22) 
obscare. It is difficult to understand what advantage the 
definitions on page 5 of his book have over those ordi- 
narily in use, or what a “ proposed proposition” may 
be (definition 33}. On page 2390, section 278a, an equa- 
tion is given in which an z is clearly missing. These 
gaucheries are pointed ont, not for the sake of being 
hypercritical, but because they materially detract from 
an otherwiag very valuable contribution to mathematical 


science, ~ 


The explanation 
is decidedly 
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- Fishing device, automatis, Ce Cook .. . 67,518 
For which Letters Patent of the Automatic Folding box or package, A. W. Beers. 657.188 
a es Folding chair, M. tS 657.745 
United States were Issued Food for cattle. ete. “apparatus for forming cakes a 
0 ug Di nncccccceccerssesseceeres seeseeeees - 
f he Week Endi FOR FINE, ACCURATE WORK | Fuel injector and burner, G. White.... .........- 7 579 
or the ee nding Send for Catalogue B Fuel to furnaces, L ., apparatus for feeding com- 2.58t 
SENECA PALLS MPG. CO. _ ~minuted, Ba We Gen ccceccceceggveecce ce ay) 
> - Furnace. See Klectric furnace. Heater furnace. 
SEPTEMBER 11, 1900, 695 Water Street, Furnace, J. G. Sanderson. .............sceeeeeeees 
Seneca | Falls, N.Y., U. S.A. Furnace aovr, Nott & ware, éd eosass 
. 7 . . - Furnace or stove —— he ew 
AND SACH BEARING THAT DATE, AMERICAN PATENTS AN INTER- Gage. See Axle gax 
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Air brake. vet le W. J. Ix sldaon. Jr 657.049 A HE . | sate, . ° |) PPTETETETTrTiTititl ttt eeecceeees 
Air compressing and carbureting machine, A. Eo). TOOLS « ANC SUPPLIES. | ous. Reeencen © Srace | (reissue)......... 
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‘ om. easel. C. Jae 65 ot | aalienell i — Generator. See Gis een Ga inal 
Asphaliic composition powd making. W. W Gins. roller for roller. J. W. Graves........ 7733 

Varney 657.790 HAVE THE LATEST IMPROVEMENTS | Giass grinding and oleianer ae bine, plate, dD. *< 
Atcvaizer, 6. L. Smith No machine shop can be thoroughly up-to-date unless ROMELY..... esses eeesensens-scaessaneeeeeeressnees Sh 
Attrition mill. A. Heine it hasthe most Governor, steam engine, D. Griffith. 

Automobile vebicie, L. H. Dye modern per- Grass board, F. F. Park... . 
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Hicycie propelling mechanism. KE. L. Holmes ti Heating appaseus, fitting for steam, J. A. Don- 
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fhuavy body and seat brace. Hester & Carter 657.871 | TABER ROTARY PUMP Lace fastener, shoe, W. L. Lee... .............e000+ 657.606, 
, r. G. H. Keeles $e | which does the most work at | /-cing book setting machine, J. Pierce............ 657,673 
gaimst, A. Petternel 657,672 the least expense. Simply | }“mps, device for fixihg incandescent electric, 
pitebing lager beer constructed. Can be run at | Hollub & Mignal 
7.702 any desired speed. Perfect- Last, E. BK. Gurney...:............ 
‘ Kircbboffer 657.779 | ly durable. All parts are inverchangeable. Needs no | Lasting shoes, instep fastener for use in, E. oo 
‘ 7.901 | skilled workman. Detects guaranteed. Catalogue free. COMEDY... «0-0 reeesecsereceseersescesesses . 657,802 
Cal " Powell o7.074 | TABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U.S.A, | Path attac iment and support, metal, W. McCaul 667,527 
Camera, photographic, J. Sebau tikvi vi | 2 RG, Cie ie Peeeecncccnccegsons s¢sedseyetccsececeeseee 
Can. G. W. Bingham 657.00 ae = plumb, ‘spirit. G. F. Quinby.. 
Cap, apparel, ©. W. Gorden wD ifting jack, A. L. Cobb...... pee 
Cap, apparel. CW Gorda ~The Perfection of Pipe Threading | (cc 2cs‘ctinier hock ‘iieste’ Wk.” ia 
Car bumper and codpliag, W Gregg 657.768 | is admitted to be reached when our cator lock. Seal loc 
Car coupling. BD. A tensen 157 848 Ne. 9% ag | ty THREADING Lock and latch combined, M. C. Patrick........... 
Car door, Pries & Mayer 657.61 MACHINE BBO, GS. F. BOC Bece cag ucccesecccensess 0+ 02 scvcecees 
Car. damping. J. B tes 7 is!) is used. As a Acs machine it is the Loom electric we pai closer, Smith & Redding.. 
Car transmission device. motor. F. Henriod ynly one known that wil! cut and thread Loom picking motion, J. Blanchet ............ 
ach weer nv 1 an 8 inch pipe with ease and satisfac- Loom stop motion, Cottam & Bentley.. 
Car ventilator, A. Miller 6 | tion. One valuable feature is, that it Lubricating means, Loose & Schreyer. oocreaseeees i 
Car ventilator. railway I. A. Roosevelt “j7.780 has no arbitrary lead screw for deter- Lubricator. See Engine cylinder lubricator. 
Carbonating apparatus. EK. EK. Marpby 7 a2 mining style or pitch of thread to be Lumber delivering machine, J. C. Meiby. 1157 666 
Carbereter Forth S7.a2 cut, i" Send for ( atalogue. Luneh carrier, M. Fesler. gogcceqoce 7 529 
Carbureter, & KB. Hedrick 657.77 THE MERRELL MFG. CO, Lung tester and developer, Hoge d 7 658 
Carbureter for explosive engines, f. L. Jessen... @7.738 | 501 Curtiss St., Telede, Ohio. Mult drying apparatus, Bb. “irisen 7.7 
Carbureter for gas engines, G. Kitz 667,740 = W. H. Prins... 657,788 
Carriage cooling apparatus, motor A. BK. Vor 
e 8ST (IMPORTED 
Carrier. See Lunch carrier — Acetylene Gas Burners. |’ 657,573 
Case. 60 Hookcase. instrument or other case Schwarz Perfection Lava Burner. wetScri and pactenting apparatus, electric, H. arm 
Storage or show case ALL Highest awards in all Acetylene Ex DAT WE OE AD...» »- 20 a> saresses covsoese S61 | 
Cash register, ¥. F. Spaniding 657,624 sitions. Made of one piece of lava. — Mercerizing, Aykroyd & Krai = My 
Cellaioid, manufacture of, Hagemann & Zim- faultiess and every one tested and quar- Mercerizing machine T. Mee onnell.. 
mermann anteed. te” Send for Price List. Metal pipe, coated, BE. cocccccpsesccsescesces 6. 605 
Celalose, manufactare of. Fremery & Urban Blowine. Sole Agents f Meter. See Rate meter. 
Chata, drive, C. E Duryea Smoking t gents FOF | Mill. See Attrition mill. 
Chair. See Foiding chair. Window cleaning Carbonization the U. 8. and Mill adjusting mechanism, universal, C. L. Hus- “ 
ebatir Perfect Alignment Canada. DRED or avcquesusncocsabaneatacece 657 23 
Chair. & W. Jobneor M. KIRCHBERGER & CO Mold. See Curb mold. tce cream mold. 
Cheese cutter, calculating, H. G. Roth he aE JU Monacety! indoxyl and making same, Heymann 
Churn. H. G. Connett 50 Warren Street, New York. on. «) suaisienes semen 657,530 
horn. B. & J. M. Northeutt  EeCaeees | Motion. aa es rotary into recip- 
Charn, C. &. Yates | “ ” , rocat ing 57 842 
Cwar bunching machine, A. Gordon The Wolverine Three grant | Motor. See Hammock motor. ‘Water motor. 
Cigars, ciwarettes, et lighter for, Butcher & Cylinder Gasoline Ma- qogue Motor mechanism, G. A. Srachpansw . 
Wood rine Engine | Mower journal bearing, lawn, W. . Vernon...... 
Cipher code. BE. F. Cassel 9 . | Music leaf turner. J. D. Wolf.. 
Cipher code system. E. F. Cassel. The only reversing and self | Musical instrument, mechanical, H. Muller. 
Clasp. ¥. BE. Alien ao ee oe Naphthol prepared with rosin svap, KE. Gross- 
m the market Ligh test gine 
Cleaner. Se ane Raiai leanet iam tie mance . Pre " PI nocnenes..» caebnnd Bavaponsiussseansesccee 
Clock. elect ster cuits a6 vieetion. Bintan Note sheet, spiral. Staffeistein & Kluge.. 
Clock, geogras 1. UG. Beauntene ly anfe. Single, double and | Nut lock. 8. C. Baughn. Jr...........02.  ccceccceees 
Clock. grapb J. ¥. Bidred triple marine and stationar | Office indicator, C. F. Ruttman.... 
Clhoek, secundary electric, G. P. Rose, Jr 657078 | motors from & to 30 H. P y | Oiler on. Ae F sin bart . ti Benteg 
( eh, P. Diehi 657 ‘24 Oiling device, ‘windmi! ’ Petter 
Coal acreen, W. W. Brown 6357 tied ~~" WORKS Ore classifying apparatus, J. 8. Loder.............. 
Cock, stop and waste, BE. Rickersberg 067 “aug | 6 d Rapi ’ ~ . . CE, Ie is  Eccaee ccas pescasapensccccedee 
Coin assorting device, J. G. France 6: go2 | Stand Rapids, Mich. : —_——_— Package or pocket book, folding, A. W. Beers.. 
Column, wooden, Scowerd & Emrick 657 506 | Packing, piston, 3. . E SEns6bdnce dese stesennoues 
Commutator segment tip, A. K. V’esterdah! 657 aM . Paddle whee), D. 8. Knowiton.. 
Conveying apparatus, KR. T. Jenney ‘7.824 h Pencil pointer, A. ‘i. tree 
Cooking cotton seed 7 H.. Cook 667 857 y . | Penetil hespense, © le 65) 
Coop. folding. C. L. & W. A. Neal a7 5h _ i : Pertorator eyboard. "Buckinghaa & Germain. 7 
sony butter, GB. Heise Poe 0 | Have in stock Machines of their own make ae SO, SF ye 
opving boo ete > ock er 7 . BOTOY ras, ™ 
Gerd solanner, &. Remsen 1! | that eve been used, all in good order, T. A. Edison. s metallic juplicate, 
Cornice and cartain hanger. combined, 0. which they offe t ‘tiv ic Phosphates. making, J. C. Wharton..... 
Hellstrom 457 Aas oa 2 y ffer at attrac tive prices. Photographic apparati s, automatic. E. J. Bail.: 
Cot or bed. folding, J. &. Drert 667 WO we <] Send fc r particulars. pee tographic exposure meter. A. W atkins.. 
Cotton gin, roller, J. W. Graves 657 74 otographic prints, device for unitin celluloid 
Cotton picking and cleaning machine, J. T. Wool Bas 2 HARTFORD, CONN. to, E Silsby.. ... - 

ery 67,580 | New Yor«: or. Liberty and Greenwich Sts. Boston: | Phot wraphic shutter. Reichenbach & Schadeli.. 
Coupling. See Car coupling @1 Franklin St. BcrraALy: Cor Seneca and Wells Sts. | Pick and reed book, combined, R. W. Marek...... 
Cultivator, band, H. BR. Fowler . 67.005 | CHICAGO: £2 and 4 South Clinton St. Pin. See Safety pin. 

Cultivator. listed corn, 8. Smith 657 340 —_—__— — | Pipe. See Bubble pipe. Metal 

Curb mold, cement, C. H. Wate 7 a | Pipe cleaner, flexible waste, L. rs. Cornetes.. 657.858 
Curtain Oxture bracket, C. A. Wrhen 657 1 aed perforating tool, G. W. Kellogg.............. 657,777 
Cutter. See Cheese cutte | pes, combined union and elbow for upling, 

Cycle driving mec haniss F. J.B Johansson <] wr ha A G. H. Thomas. fe — - 667.712 
Cylinder lock von Mars vasky Pipes or cocks to fluid mains, branches, recep 

Dock, floating tional dry, W. Jamieson With owe oF yes tacles, or tanks, means for coupling, F. ri 

Door mat. metal. J. W. Horner seems” . MONARCH yc! PUIG nai dhdunednnstehetinr. ocnegesiessess hnebenes 

Draft device, J. Comminsky ; f Piston. Wo Mev eneces: scpccces 

lbrawer equatizer. W. Beebe f Pitman connection, D. C. Lingenfelter. . 

Dredge suction pipe, A. W. Robinson 607 67 | Planter, corn, P. J. A. Van Deinge........ 

Dreage raction pipe mouth pi irag. A. W | Planter. cotton seed, J. H. Wolfe....... 

Robinson 657 508 | Planter guide marker, C. E rans. pescecee 
Drier. ©. L. Cummings 5 0 | Planting machine, potato, J. Rya wees 
Dry kiln deor, T. Green GT 442 Plate mepatactaring apparatus. W. F. Stiel.. 7 Dts 
Prili repairing apparatus. P. L. Crossman t 19 | Plow, EF. Fowler.. 9 657.154 
Dye and making same, biue cotton euifar, H. Plow. sulky. C. RK. Davi PBR Es 657 id 
 Gusemann 657,768 657.790 Pneumatic dispaten tube system, A. W. Pear- 

Kee packing apparatus, H. D. Cripps oT. DONTE on oo cons ecco sesscccecccccccocccoce 
Klectsic conduit coupling, E. §. Francis GERE | GASOLINE ENGINES Press. See Roller press. 

Kiectric elevater, J. W. Mabba Printing press, K. Miehle.............. 7 
mestrie fern nce, W, a i rry AT ENGINES MADE roan press attachment, M. Snyder... ... kL 
Hertrie Ine 3G srleton rinting press counting device. J. W. r Yi 
Elevator. See Electric elevator Printing press sheet counting device. eary Sey- a 
’ evutor, BE. L &c Hall - mour. 657.79 

evutor safety device, N. &. Keyser 1.77 GRA MICh Printing rollers, mo ; sa 
hHievator safety mechaniem. Buddenbohn & of en C. Baeck we id for casting wail paper, = 
- rt ae ' Prating stamp. i a ee i os 
evaturs, electrically actuated safety device for, *ropelier, reversible, Willams °o » : 
N Key~er 657 202 IF YOU | HAVE A ‘SHOTGUN Pulverizer. J. Davison........... a3 obneon... p 
Engine, See Gas engine. Rotary engine. Steam and use it often, you know the barrel “leads” ~ the fric Pump, F. Edwards... .-.........cccseseeeees * 
camtah exttades tubs , _ | ton leaves a lead depost which causes “pits” and means | °"™p, air actuated, F. Z. ‘Bartell. arama one 
gine cylinder lubricator, G. A. Burwe O7.43 expense. You c n't stop the deposit, Pee you can re- Pump valve actuating mechanism, @. B. 
Engine vapormer, petr G. Kilts 7 .T8 Petsche, .... 
Engines, controiiing means for cxpicsive, F. » Punch. C. P. Ve oe a 
ml trie igniter for ' ass Radia See Ht 

"Davie ms gp well. Radiator construction, C. T. Pratt...........+-+-++. 657. 
Eveporating apparatus. J. Davie ait iron, w o.Sares Gruber... ; pH 
Kva pores n yparatus, multiple effec ad 
veporating spparotus, multiple etect. J Hauiway conductor and collector, electric, “A. 
Kyelet for shoes, erc.. Shade & Fry m ve It Ratlway fre . w 

te move: “”, automatic, C. W. McKinne 

boom ace ke si . with the TOMLINSON CLEANER. easily and | Raliway rail and joint. S. Hagar on RTO 
Fende. p ~~ BY w it ' . . quickly all lead, rust or other foreign matter. It won't Railway rail electric band, H. P Brown... 7 
Vitth wheel. J. A. Spangler " injure the barrel, as the brass wire gauze is softer than | #!!way rail joint. J. F. Seutlen “RSS 
iter. T BH Bover “ the steel, and it = last a lifetime, as the real wearing | Railway rmis, ice removing mechanism Set, 2 J. 

ate part can be r for We, An ext ir with e« Shirkey 657. 
¥itrer press piate. J. E. Tarnes replaces ra pair with evc covvecess OTM 

' 1 tool. In gauges’ to 20. Fit an rod. All dealers. Price Railway signal, siectric. G. H. Dunham... 657,790 
finger ring, G. Kautzmann | Booklet f “ $1. Rail BM y 
Fire escape, Baddenbobn & Speer th GT. oo i —< tn the civilized world way spike, Seen couhodnsibonanutadamia _ i. 

eeceedsase e omlingon Co., 100 S. Baker St., Syracuse,N.Y. (Contine ¢:’ on page 191) a 











Scientific American. 
“Star” J aus rag 


Fire escape, C. R. Harris..... .....-..-- 
Fire extinguisher, chemical, G. 
Fish, curing and smukinug, H. E. by As 







































































































































jtee. The qsumetive from 1 








SEPTEMBER 22, 1900. 





ALE \VAL IF 
STICK 
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ACETYLENE APPARATUS 


Acetylene number of the ®cieNT' FIC AMERICA’ SUP- 
PLEMENT, describing, with full illustrations, the most 








recent, simple or home made and commercia! apparatus 
for generating acetylene on the large and smal) scale. 
The gas as made for and used by the capeennaiel it and 
student; its use in the magic lantern. The new French 


table lamp making its own aretyiene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057. 

ce 10 cents prepaid by mail. For other numerous 
valuable aves on this others t we refer you to page 21 
of cur new 1897 ot bo. el Brom —- sent free to any 
address. MUNN New York. 


CREAT POWER-SMALL COST. 


The maximum of strength, dura- 
4 safety, with the mini- 
















tillate or Crude Oil, 
ery part of the engine i 
interchangeable. >oon 
saves its cost in fuel 
alone. Both friction and 
geared hoist, 6 to 150 b.p. 
For quarries, 
dock. Webe 
& Gasoline Engine Co., 


HIGHEST EFFICIENCY 
attained in the 


STOVER 
GASOLINE 
ENGINE 


The best is always cheap- 
est. Write for prices. 


STOVER ENGINE WORKS, FREEPORT, ILL. 
EVOLUTION OF THE AMERICAN LO- 


comotive.—By H Walker. A _ valuable series 
by a member Uf the Naticual Railway Museum ( ommit- 
825 to date is desc: and 
- A. Cy drawings, great attention being 
accuracy. 2) illustrations. SCIEN- 


So[wyeD 405 pueg 







P. O. Box 113ia, Kansas City, Mo. 








illustrated 
given to h 


TIFIC AmmEnicas * ey tity, thts. ttt4 
ce 
newsdealers. 


all 


For sale by Munn & Co. and 


ARTESIAN 


cents each. 








PIERCE WEL 
136 LIBERTY STREET, NEW 


Lee LAU MONITOR 
= ~LAUNCHES 


ENGINEERING AN!) SUPPLY CO, 
Yous, U.8. A. 





rreperrarte 


MERICAN MOT 


a 








NOW READY. 


Gas Engine 


Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. 1. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 


Price, $2.50, postpaid. 


This book treats of the subject more from the stana- 
point of practice than that of theory. The principles of 
operation of ines are clearly + sim _— de- 
scribed, and then the actual construction of a halt-horse 


power engine is taken up. 

First come direct 3 for making the patterns; this is 
followed by all the details of the mechanica] operations 
of Satening up and fitting the castings. It is profuse! 

illustrated witb beautiful engravings of the ua! wor 

Ta 68, showing the modes of chucking, turning, 
bo and finishing the parts in the |l..the, and also 
plainly showing the li e engine. 











pepe erection of t 


Dimension d werk clearly 
the si mee. se ‘for Spree oe a pre iste yes 
slain ll _— ee exception 0 by fy. 
lathe, with slide rests. aemuamitg anemia 


book closes with a chapter on American ice 
in "Ges Engine and gives simple rules so that any- 
one = figure out the dimentions of similar engines 0 


omer 
ry, ilfustration in th e book is new and 


original, hav ie expressly for this 
vo. 
ws Send for Circular of Contents. 
MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 
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The Grand Prix, 


(The Diploma of Honor—Highest Possibie nis 








hr pdr tdi nds at nd 


WAS WON BY 


Che Smith Premier: 


This award, made by an International Jury 


Cypewriter, , 
Paris Exposition. 
7s? 

‘ 

‘ 


of twenty-five members, was, at a rating on 
points, HIGHER THAN ANY OF Tes; 
OTHER TWENTY TYPEWRITERS {| ' 
iN COMPETITION, and quoting from 
the jury’s report, was given ‘for general supe- q 
riority of construction and efficiency, at the { 


q 
{ 


highest rating.” 
The Smith Premier Typewriter Co., ; 
SYRACUSE, N. Y., U.S. A. , 


—""... -* 





: 


Che Cypewriter Exchange 


146 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyeecene St., 

ANSAS CITY, MO. 
209 North 7” St. 

T, Louis, MO. 

432 seeeel 


SrTTSBURGH, PA. 
3 West Baltimore St 
BALT MORE, MD. 


536 California 
S4N PRANCISCO, CAL. 
We wil) save you from 0 
to 3 on Typewriters of ail makes. Send for Catalogue. 


ELECTRO MOTOR, SIMPLE, HOW TO 
mak *.—Br G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed witb a view to as~ist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a b»ttery, and 
which would have sufficient pewer to operate a foot 
— wany ao achive requiring not over one Man pow- 
er. With it figures. "Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. G41. Price 10 cents. To 
bad at this office and from ail newsdealers. 


TRY IT! 


You have only to feel the 
comfo ease and con- 






















venience of 





Improved 
to be a life long 
convert to their 
use. Trimmings 

imi- 


Write for particulars. Price &0c. 
THE C. A. EDGARTON MFG. CO., 
Box 222, Shirley, Mass. 











SENT ON TRIAL. 


Prepaid to any address. 





Coggeshall! Patent Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 


NO Moisture, Saves cost quickly. A trial 
Scale. Cleans from end toend. yeu nothing 
The Coggeshall Mtg. Co., 123 Liberty St., New York. 





The Forth is Cusesed with Velvet to Those Who Wear 
Gilbert's Heel Cushions 
“INSIDE THEIR SHOES,” 


Remove Ja- in Walking, Increase 
Height, Make 











ly pines 
m the heel, felt down. Don’t requir larger by 4 ‘et 25e.; 
inch, S5e.; i inch, 50c. shoe and de; ment stores. 


per pair. 
\—Send name, size toe, ‘height desired, and 2-cent stamp for 
pair on ten days’ trial 
GILBERT MF MFG. ©0., 65 Elm Street, Rechester, N I -¥. . 


Tele phones, 


for Interior, -P Line, Interecommuni- 
eacing and Hotel Work. Write us for 
Prices, catalovue, on with testimonials 
and references.’ Estimates cheerfully 
turnished. Agents wanted. 


THE Senex INTERIOR 
TELEPHONE CO. 

J 431 ‘aan St., Cincinnati, Ohio. 
ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new ilJuminant, its qualities, 
chemistry, pressnre of liquefaction, its probable future, 


” 











experiments perfor med with it. A most valuable series 
of arises. § ving in complete form the particulars of 
this sub s of Summases for making the carbide, 
my ete. ger | a 
ENTIFIC Ammnic CAN con MENT. 

O04, 1002 2 1012, 1oid. 1915, O16. 122. 
» gay 057.1 » $93; . 95 ° 
*. gg Ge aCe. + 4. it b2. | 
and 1 § 0. mail, from 

thie office, and all newsdeal , 


N. Y. in, i EXCHANGE. 


50 Saved on all makes of Cameras 
H warters for Buying, Selling 
and Exchanging Cameras or Lenses. 
* assortment aiways on band. 
Developing, Printing, etc. 
waste  sanemes of every description 
loweat prices. 







" ga Bend te. stamp for bargain 
list. Address os 


Scientific American. 


toe ehoctrta, J. J. 
Beigua semoving welleg, Sor — 


and cap 
ete., A. W. fewkinn 
wrench, Carter & Heury 
meter, muiti, 













Waxes, etc., raising the ‘melting point of, 
tt istineeeustticnandindaeadaetamendeiiie 
Kheosrat, electrical, H. W. Leonard 
Ring. See Finger ri 
Riveting machine, ci. a gg . 
Rock breaker. 9° B. Coffey... 
Ruller press, E. Reag piece 
Kolling machine. tube. ra L. .. Curtis 
Ketary engine. E. P Coutu 
Rotary engine, G. BE. Ledvina. 
Rotary engine. J. E. Moats. 
Sack holder, G. H. Carney. 
Saddie, harness, P.M 
Safety pin, RK. aceon tae 
Sand band, A. M. Ingersoll 
Se GOED, Me GIN OMs «occ crccncccdccectes 
saw sharpening machine, G. Bartiet 
san. eee cutter or tooth iy sosenn 3. H. 
ewett 


Lewis....... ... 
3a, A. Jamieson 
er, force feed end gate broadcast, Il. D 

Sis «nk Nhencndinnaberadeiactensedestnsioiiel 
Sewing machine, W. Shaw.............<sececeesee* 
Sewing machine, buitonhole, we Ls Jagiels 
Sewing machine guide, P. R. Irvine... ............. 
Sewing machine, revolving hook, qs “Doi ng 

wing machine work clamp, Gattombole J. 

Hogan 
Sharpener, shears, K. Kossler 
Shoe holder, E. A. \\ ilcox. 











' 657.14 
Shoe stretcher. C. W. Crosier............+-ceeseesess 657.514 
67,8 


Sifter, ash. 8. D. Melvin.. 
Signal. See Kailway signal. 

Train order signal. 
Skate, H. Handwerk 
SE SR TG Me I cnccecsens enecncecesctoe 
Snow plow, W. H. Tagert 
Stamping mae hine, W. Kraemer. 
Steam builer, D. Mosber 
Steam engine ie ames, J.B. Normand.. 
Stoking device, Weze 
Stone base. artificial, ‘, K. Forsythe.. 
Storage or show case, W. R. Kinnear........... ° 
Stove, knockdown camp, D. B. rgrren 
Stove or range firebox lining, E. Coulston 
Stovepipe attachment, H. C. p ATR hot 
Switch operating apparatus, M. W. Brown et ai.. 

. oe 


Telephone signal. 



















vet > al vther cap, fountain, G. 
i diibtibkneseicesnins capper, sbeieth 
Telgiune signai and jack, combined, O 





peneese regulator, automatic. A. Roesc 
Test specimens, huiding device fur tensile, F. 






iis neebeveee 
Tin and zine from tinned and zine se rap. ‘app 
tus for reclaiming, G. 1, Cruickshank et al 
Tire, rubber vehicle, R. Price.. 
Tire valve and cap, G. H. 8 Sebrader.. 
Tire valves, etc., ca » for, G. H. F. Sen 
Tire. vehicie. R. B. Price .. . 
Tooth, artificial, E. Prerrepont..... 
Tvoth shell stitter, C. M. Wileox 
Train order signal. H. De Wallace.. 
‘Train signal device, Genre, J. F. Seuilen 
Trestle, knockdown, L. Davidson 
Trolley head, 3. Bourgeuis sat ahi cldabibe 
Truck, passenger car, J. C. Barher.. 
Tube compressor, Jessup & Leffingwell.. 
Turbine, steam, K. Schulz. 
Type containing channel, Johnson & Low 
Typesetting apparatus, Johnson & Low 
Underepics and suspensory SEREESD, | combined, 








DUE kndnn pangesaddudvaansbebeeec suns 657.582 
U Pa A apparatus, J. W. Kamm................ 657.47 
th 7s Ch, 1h 2 i0cn coaspnnnmmeanetadannetennetn’ 657.707 
Valve. air controlling. BE, Be, MOTs 00. vevecccccese 657 805 
Valve gear, locomotive engine. G. B. Eddy........ 657,816 
Vaive operating mechanism, J. W. Brannon.. 7 BUC 
Vehicle, motor, C.J. Coleman, ............ 657,516, 657,899 
Vehicle, motor, F. E. & F. O. Staniey.. wooe » GBi.711 
Vehicle, pneumatic tired, J. M. W olbrecht.. seoes 657.545 
Velocipede driving gear, J. Cottrell................ 657,89 
Wea Ms Bo WE MME. 00vcciaconccovecsoces e ecccee 657,039 
Ventilator. See Car ventilator. 
Vinyldiaceton-alkamins and poking same, com- 

pound of, Schmidt & Merling................+++ 657 SC 

Wagon chafing rolier, KR. BE. Hall................... San 
Wagon ed manufacturing machine, J. H. 









Bake 

Wardrobe. D. R. Di 
Washing machine. i W. Clayton. 
Washing macnine gearing, C. _H. Shaffer 
Water closet WY A. W. MeGaban 
Water gate, H. ~ 
Water heater. ir (RRs a a 
Water hoist, T. H ec =i Tise. 
Water motor, K. Everson 
Water tube boiler. J. Platt 
Water tube boiler. J. M. Searle 
Weighing machine, C. F. Wood...................- 
Weighing machine, automatic, D. 8. Cook 

heel. See Fifth wheel. Paddle wheel. 
W heel, C. Heart 
W beel, Ramage & Macmillan... 
W heels, making vehicle, H. F. Condon. 
W biffietree, J. M. Conr: 
W hist tray. Femense. R. Ibling. 
Window. M. Habe 
Window cleaning chair, folding, $% 
Wire spring coiling machine, 8. cir 
Wooden dishes, machine for making, G. A. En- 


| 
=| 


eeecrecocccoscecsccececoesces . 4) 


pee eteeeeeeeees | 





a 





nas Cnitiabees an0e beccescagececccescoscesecotooss 657,817 
Wrench. es Ratchet ‘wrench. 

Wrench,  Boreen eanees weet cavececsosanessoooresce 
Wrench, PAUIGING. ........cceeeeeeseeeseceeee oor ‘fo 
DESIGNS. 

Atomizer casing. H. C. Thamsen. 33,189 
Badge, F. EB. Libenow............ 33.155 








Badge, campaign, H. H. Peirce 
Radge or similar article, C. F. Kabise 


Bicycle seat post, G. G. Spencer 33,199 





Bills, stationary jaw for tying, 8. K. Dennis.. . 3.190 
Creat, Ds OD. URIS. 0... cccsecccesscce escosces 33.195 | 
Chaffer or sieve slat. B. F. Martien.......... pene 33.197 
Coal hod or similar articie, C. Donaghy. . BM 
Cut outs, casing for a: — Cc S I 3] 


"P. Seott.. 






Grate bar. H. Truesdell 
Heater. G. KE. Downe.. 

Heel, boot or shoe. J. Petrone. .. 
Lace fastener, shoe. L. F. Ferreil.. 


Lamp bracket member, W. P. C weeds .. 3.191 
i i PT ce. 0s ccosustesesece . 53.198 
Padlock case, G. Darmanmn. .........-...-- 0 e++nseees 33,194 
Paper cutters or similar artic jes. handle for, H. J. 
ine dp snnauvietences genshereshenaenneoscccoose & 33.185 
Pen wipers. etc., cover for, W. T. Partridge........ 33.186 
Puzzle board, W. Odell... ...... 0... cc cceeseeeneees 3, 187 








Pinmcduengegvas + ppevteyhsecnvoroes 

“Cream Corn.” for canned corn, 

Printing Company. 

“ Grape Kola.” for soda water sirup, 
bonie Acid Manufacturing Company. 

~ ae k Grip Cure, ” for a medicine, J. B. Quick. 
inorr,” for canned corn, Pressing & Orr.. 


é,é 

United States aa 
6 

“DL iquid ‘Car- 








_ ERISAVE 


Bri radway, New York. 
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Have a good Cigar. 
} They cost you the same. 


again. 


The Brunswi 


rUNSWIGK 


It's just as easy to have a good smoke as a poor one. 









’ 
; 
ck is good. You will like it and buy it 


Look for Arrow Head on Every Cigar. 
JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. 








Thousands are successfu' 
and gaining better posi 
SRUONT oe tions and salaries study 
me, at bome by our mail 
‘stem. e teach Electrical En 
neering, Mechanical E agineer 
i. ae , Mechanical Drawing, Blec 
tric Liepting, Short Popular 
Rectan Course, Elementary Mathematics. 
ete, by mail. Study in spare time only 
Institute ~~ oy } aaa A. Edison 


“™ELEgTRcAL ENGINEER INSTITUTE. 
A, 40 Street, New York. 





ELECTRICA 



















. 








50 YEARS’ 
EXPERIENCE 







TRADE Marks 
DESIGNS 
CopyriGuTs &c. 
Anyone sending a sketch and description may 
quickiy ascertain our opinion free whether an 
invention ts probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdeaiers. 


MUNN & Co, 361 Broacway, New York 


Branch Office, @5 F 8t.. Washington, D. C. 
ONE-HALF YOUR FUEL 
We Tell You How. 


Rochester k.diator Co. 26 Furnace St. Rochester, N.¥. 








A book that shouid be 
read by everyone who 
buys or uses paint will 
be mailed free on re- 
quest by the makers of 


‘ : 
Patton's Sun Proof Paint. 
Special inducement and 
ageucy to dealers. 
448. BE. PATTON CO., 
227 Lake St., Milwaukee, Wis. 

















EVERY BOY HIS OWN TOY [IAKER. 


ant ie how to make ail kinds Toys, 
nes, Photo (Cameras, 
Windmills Microscopes, Electric 


Telegraphs, Telgpnones. Magic Lan- 
terns, Holian Harps, Boats from a 
rowboat to a schooner; also Kites, 
Balloons, Masks, Wagons, Toy 
ounce Bow and Arrow, Pop Guns, 
iits, Fish'ng Nackle, Rabbit 

Traps, and many pa 


t a boy 
easily make them. e iitas. This @ ont | book 
by mail, We., 3 for %e. bana Pub., Syracuse, N. Y. 


A.W FABER 


Manufactory Established 1761. 


LEAD PENCILS, COLORKD PENCILS, SLATE 

| PENCILS, WRITLNG SLATES. STEEL PENS, GOLD 
PENS, INKS, PEN “IL CASES IN SILVER AND IN 
GOLD, STATIONE RS’ RUBBER Goons, RULERS, 

| COLORS AND ARTISTS’ MATERIALS 


78 Reade Street. New York, N. Y. 
Manufactory Established 1761. 


Magneto for Gas or Gasoline E Engine Igniters 

No batterses used, Self-lubricating bearings. Dust 
and moisture proof, Brashes self-adjusting. Mate 
rial and workmanship the pest. GUARANTEED 
FoR OnE YEAR. Send for circular and price list. 


GIDDINGS & STEVENS, Rockford, Ill. 


MERITORIOUS INVENTIONS 


or patents sold outright. Capital furnished 
ar 4 emierprises at 5 per cent. Stock compasies 
formed and influential directors procured. Stocks and 
bonds sold fe transact all business on commission 
strictly. No advance fees. PETER WHITNEY, 100 





All is made so plain t 
aw 








The Standard. 


The only “ Dripless” 
Tea and Coffee strain 
er. No drip to soil lin- 
en. No falline of. 
Nickel plated. Mailed 
on receipt of 2 cents. 
Standard Strainer Co. 
Dept. K, 37 Maiden 





Sign light. illuminated, W. H. _ Voorhees. Lane, New York. 
Teh Baus or brace, A. A. Strom.......... ..+66+ 9-4 ST ae os 
ile ER on a cos ccccnasescecestbesces eocccccoecces & “ . 
CROOKES TUBES AND ROENTGEN’S 
Photography.—The new photography as performed b: 
. the use of Crookes tubes as a — of excitation. All 
LABELS. about Cr. vokes t Lubes, SCIENTIFIC AMERICAN SUPPLE- 
MENT. 189, 33s, 243, 2 4,792. 795. 
“Ben Ali.” for cigarettes, Knubel Tobacco Com- 905. on. oso. 1054. 1055. ‘3 e., 1057. also 
SCIENTIFIC AMERICAN, Nos. S. d14. Vol.7 


These profusely illustrated SU Rite contain a 
most exhaustive series of articles on Croowxes tubes and 


the experiments performed with them. Among om 


will be found Prof. Crookes’ early lectures, detail 
very fuily the experiments which so excited the world: 
and which are now again exciting attention in connec: 
tion with Roentgen’s phot graphy. 
To be had at this office and | from all newsdealers. 


ce 10 cents each. 





PRINTS. 


* Some of Trade.” for tobacte, cigars, and cigar- 
A. Robinson 
1 spit. o for wines, liquors, ete., “A. Werner & Com- 





A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 


| 


| 


monty, Brame. Onl 
— supp les. Write for catalog, 
illustracions, FREE; it gives in- 
formation for musicians 2nd new 


bands. LYON & HEALY, 
88 Adams &t., OHICAGO. 





1s rlise \ Rashi Dees 
VICE sa ott Hila St nery. THE ViLtT ER 
G. CO,, 89 Clinton Street, , Blwaukee, Wis 











ba Sp oon cae WORK SMALL MACHINERY 
Ong STE i. WORKS 100 NASSAU &° WY. 





E . & EXPERIMENTAL WORK, 
Inventions developed, Special Machinery. 
V. BAILLARD, Fox Bidg.. Frankiin Square, New York. 


GAS ENGINE CASTINGS. 


Materia!s and Blue Prints. Write for Catalog. 





PARSE ‘LL & WEE), retail West Bist St, New York 


D'AMOUR & LITTLEDALE MACHINE, C0. 





i Models’ _ — Mac = to — re 
62” Send for Circalar"M.”’ 


TURBINE: LW ft. §%, 


: AUTOMATIC MACHINERY BUILT 





| 
| 


to order. Our facilities and * rience in this line are 
exceptionally adv nat eoUus. e + rhea meena 
nanionl te “vi 


| from inventors of m 
0 MERGE ENTHALER “COMPAN 


. iY, 
noorp: rated, Baltimore, "ma. 
FREE 
UNION MODEL WORKS 
9 ARS. CHILAGO 


MOD 


a& & 


ELIS 


BALLS: 


any kind up to 2 eh. es ta ay roun 





In Ivory up to4dtuch. te 
Composition, in Loepum 

Vitw, Mahogany. Hard Ma 
ple. Birch, Bo ft wood of 





EVENS, Toledo, Ohio. 

Send us your ens 
and we wii/ sho 4 

how to make 8a aday 
absolutely sure; we 


oal the work and tench you free, you work (n 


the locality where you live. Send us your address and we will 
explain the business fully, remember we guaraniee a clear profit 
of $3 for every day's wor!: absolutely sure. Write at once 
ROYAL MANUFACTURING CO., hex 354, Vetrolt, Bich, 


- ' 
REVERSING 8 STEAM TURBINE.—PAR- 
son’s recently perfected turbive for boats. Illustrations 
Showing details, ‘ ontained in SCLENTIF:C AMERICAN 
SUPPLEMENT, No, 1158. Price ents, by mail, from 
this. office, ‘and from ail newsdealers. 


dd 








: | HOLDEN 


ot. PHILADELPHIA Pa 


| 
| 


4 





| HAVE A NEW ROTARY ENGINE, endorsed 
by a well-known Boston mechauical envi- 
neer, and wish to make arrangements for putting same 


| 
I 


on the market. Will seli one-third interest cheap, 
Money to 20 to HARD the engine. For particulars 
address, H. M. HAR 1E, 34 Boston 


ndia Street, 





FOR SAL —Mae hine Shop. brass and tron foundry 

* not large, but wellequipped. Present 
owners not active nor conversant with the business, A 
thoroughly capable man who would know what and bow 
to manufacture, with come ee ean buy this plant 
on very easy terms. 


WATERTOWN Mrat co., Watertown, W Wis. 


ELECTRICAL 


MACHINERY BARGAINS 


ARG LAMPS. 
phe pple ENGINES MororS <7 








li of Receipts, Motes & Queries 


| Price, $6.00 in Cloth; $6.00 in Sheep: 
Half Morocco, Postpaid. 


| 'T. HIS great 
work has now 
| been on the mar- 
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi- 
tions have been 
called for, 

The work may 
be regarded us 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation given be- 
ing of the high- 
est value arrung- 

| edand condensed 

| in concise form, 
convenient for ready use. Almostevery inquiry 

| that can be thought of, relating to formule used 
in the various manufacturing industries, will bere 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of mosi 
excellent suggestions. 


MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE 
36! Broadway, NEW YORK. 








issued since 1863. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. 36] 
Broadway. New York. Special rates will be given where 
a large number of copes are desired at one time. 


Canadian patents may now be obtained by the in- 
venters for any of the inventions named in the fore 

ing list. provided they are simple. at a cost of $40 each, 
fi’ complicated the cost will be a little more. For full 


Mann & o., Broadwar. New 





N.Y. CAMERA EXCHANGE, 114 Fulten St., NEW YORK 





instructions address 
York. 


Other foreigu may also be obLaiLod. 








eat On Se METALS™MINING SCREENS, 


OAL 


oTAMP BAT 


\ HARRINGTO 


Ore SEPARATORS, REVOLVING*»0 SHAKING SCREENS 


MILLING & MINING MACHINERY / 


Na KING PERFORATING © ZHiCRGS. 





192 Scientific American, 











ror g MEN 0G ARS 


“MADE AT KEY WEST—_ 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 


$ money. Send for booklet and particulars. 
CORTEZ CIGAR CO., KEY WEST. 


PP AP OPN See >= 


eoRoer PECTS 


' INSURANCE 


Ow 
DAMAGE 


WALTHAM WATCHES 


The Waltham Watch Company 
was the first company in America to 
make watches; the first to be 
organized (half a century ago), and 
is the first at the present time 
in the quality and volume of its 
product. 















LSS nS aS= 



















“* The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 

Waltham, Mass. 




















st PERSONS 
STEVBOLER BDL EXPLOSIONS; 


pte ——4 _— 
.Secne }paAuen 
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Crest Mig. Co.,|[ Watches! Watches! 


CAMBRIDGEPORT, MASS. If yog, wish to see the latest thing tn 


THE BLUE BOOK, 
Or_if you are interested in Men’s 


ican “auto mm ties 3 & 5 H. P, MOTORS. baleaa +7 send for 


WINTON Lightest Motor per H. P. Made. E RED BOOK. 


| We will be — to send either or both 
MOTOR | CREST ane > of these attractive books, free. 
CARRIAGE| PARKING PLUG THE NEW ENGLAND WATCH CO, 
[it is strong in ev GUARANTEED aw Maiden Lane, 149 State Street, 


ery part, absolute- New York, N. ¥. Chicago, DL. 


price 81.200. No Aceate, fese4.tered| CHARTER Gasoline Engine | bem oes men 


s the most econ mi sal machine « il the market "Hydro 
enrbe m system. ER Write for Catalogu ANY PLACE 
THE WINTON MOTOR CARRIAGE CO., Cleve! and. Ohio. BY ANYONE 


Kastern Department, 1) Broadway, New York City. FOR ANY PURPOSE 








Those Com petent 
To Know- 


thet the most elegantly built and solidly con 




















HOW TO “MAKE AN ELECTRICAL 
Furnace for Amateurs Use.—The utilization of pe volt 
electric circuits for small furnace work. By N. Monroe 
peas. This valuable article is accompanied ao Se 
nace can be m» 


Stationaries, Portables, tailed worsing Gqrewines on @ large scale, and th 
t who is versed in the 
use of tools. This article is contained in SCLENTIFIC 
AMERICAN SUPPLEMENT 


ANSuRFarts Engines and Pumps. : de by any amateu 
[3 State your Power Needs. = 4 lcAR 6: : nto 1182. price, 3 om cents. 
NN & CO., ! at! 3 " 
qa AH AP CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. | or by any bookseller or newsdealer =’ ™ ) oS OF 





































AUTOMOBILE PATENTS COAST 
Seren ee aaa ORROW "BRAKE. 
rUwwisii: . Bae C ete Gerad canteen | FITSANYCYCLE FQ O,O00O | N USE 

ctor tapes propery thai peopnitions to coceran mig | ADDS PLEASURE AND SAFETY—ALL DEALERS yA THEM. 
PU REM ARES: “AIT merorioas patent, een snd —¥ RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C°, ae SS Fel lay. 











“* Nothing on Earth like it.”’ “‘Best Gun in the World.” 










Che Ciabining 9. Cakelator COMBINATION TOOL; 


VISE, DRILL, a 
Only $3.00 eas] aan ce Sane 












(That's what sportsmen write us.) 
Spencer Repeating Shot Gun 
The Original Pump Gun. Six shots in three see- 
onds. Made of the best for, steel with five-twist 
Damaceus steel barrel. Price reduced to $20. Catalogue from your 
dealer or from F. BANNERMAN, Manufacturer, 579 B’way, New York 


™E WET KEROSENE 


and GAS Engine 


burns KEROSENE chenger 
and er than gasoline. Auto- 
matic, simple, reliable Ne 
electric battery or flame used 
Perfect regulation.Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storage battenes and 


and only 
Perfect Also other Com- 





Adding 
and Cal- 
culating | 
Machine. | 


bination Tools. 
Figs 





Send for Circw- 
e lar S. A. SS 


Does THE BROADBROOKS TC TOOL COMPANY, Batavia, N. Y. 
Away LD 


With 
: i | ACETYLENE 
aches 
The Ligihtni and DO YOU KNOW that the most light, teast trouble, 
tev tator Brain reatest comfort can be secured by using good burners 
Patent applied for. Fatigue. rhe best burner is D. M. STEWARD’S WONDER. 
: w rite, inclosing 25 cents, for sample. 


if Not Satisfied, Return It and STATE LINE TALC CO., Chattanooga, Tenn., U. 8. A. 
oe We Will Retund Your Money. <a 



















| A ede urposes. 

The illustration shows one-third size of the Lightning | SENSITIVE LABORATORY BALANCE. ‘. MIETZ. 
Calculator. lt will add any number of columns of figures, | By N. Monroe Hopkins. This “built-ap” laboratory 198-138 Morr Sr., New Youe 
one, two_or three columns ac a time with perfect ac-| balance will weigh up to one pound and will turn with a Markt & Co.,London,Hamburg,Paris 
curacy. It saves time, its results are immediate, always quarter of a postage stamp. he balance can be aie 
reliable and correct. KBeonomy of money, trouble and | by any amateur skilled in the use of tools, aud it wil) 
brain labor is achieved by this Ingenious machine work as well as a $13 balance. The article ts accom- 

~- READ T His! | panied by detailed working drawings sh ows Various | ce ene Ss i in 
Ovence PENNSYLVANIA RAILI stages of the work. This article is contained n & _, 

‘ TIFIC Apemcas SUPPLEMENT, No. 10 | 


+} 4 
—————— = — A wt = 6 cents or sale by MUNN & Co., 1 tL. hy New | Reduced te the most 














, oe York ¢ wey, ot any bookseller or newsdealer. Efficient, Safest, Simple 
THE B00K- KEEPER pus . €O., Lid., DETROIT, MICH. of swe-sens stam. tract all the gas from the carbide, 
rious Boards of Fire Underwriters. 
for cell nee i ality and NIAGARA FALLS ACETYLENE GAS MACHINE Cu.. 
is ePIC NSE: 


the wear fat | Yours truly, Hin Pow and Economical Use. 
Queen Transits and Levels cious Boards of Fire Unaerwritars 
geting | THE QUEEN | oeae NEW YO 91 JOHN Niagara Falls. N.Y. and Canada. 


" Don t miss this oppo rtuni ity to procure one of these CATA LOGUE | E new ~w READY. 
machines at the «pecial price of only $3.10. > We guarantee our machines per- 
RB Nj Will be mailed on receipt | gootiy ‘automatic in eaten, t0 Pom. 
THE H. & D. FOLSOM ARMS CO., 316 B’way, New York. | OF loss of gas. Approved by the va- 
AWARDED clusive territ« iven t onsi 
mm —_ Instruments with the Latest ent JESSOP’ S ST EEL oe res. at | ble agents, ay even Ie - 
application. ees 








astrument Wor 
1010 Chestnut St.. Phila. | 





_ QUEEN acon tatat FACTS ABOUT FACTORY TOOLS. .. 


Anything and orery@iing ew want to know about factory tools or 
oy —_ tools will be found fully explained in the new and enlarged 
edition o 


MONTGOMERY & CO.’S TOOL CATALOGUE. 


Thoroughly up-to-date, with hundreds of new pictures and lucid Soa 
tions of tools for all pu 8s. A book for study and reference, a fa 
of useful and technical information. Everybody should have it. 

by mail for 25 cents. 








all around | |MONTCOMERY & CO., 105 Fulton Street, New York City. 





SEPTEMBER 22, 1900. 












This Little Instrument 
’ plays the Organ better than most people after 
ten years’ instruction and practice. It is called 


The Improved M aestro 


because it 1s the master player. 
It will play Hymns, Pepular Songs, Church 
Veluntaries, Dance Music, Overtures, etc., on 
Any Good Cabinet Organ; and You Can Play It. 
PRICE, $4 
Profitable Business for Good Agents. 
THE MAESTRO COMPANY, Box C, ELBRIDGE, N. Y. 














SBI 


FIRI BEAR COVER 


PURE ASBESTO 








RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 





Style 61. Camp Mattress with Pillow attached. Also 
showing Mattress deflated. 


Clean and Odoriess, will not absorb moisture. 
Can be packed in small space when not in use. 
2” Send for Tiustrated Catalogue. 
MECHANICAL PABRIC CO., PROVIDENCE, R. 1. 


roa ere 





For immediate delivery in 4, 9 and 16 H. P. sizes. 
Special Prices. 
oe B. KING, DETROIT, MICH. 











NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 
Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 
Author ef “Gas, Gaselene and Of! Vapor Engines,” 


and “‘ Mechanical Movements, Devices 
and Appliances.” 


Price $3.00 Pos7ypaip. 


This work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and mauvufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The wake-up and nmagement of Aut bile Vchicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very ful’; illustrated with 
various types of Horseless (arriages, Automobiles and 
Motor Cycles, with details f the same. 

















Large Svo. About 400 pages. Very Fully 
Illustrated. 


G3” Send for circular of contents. 


MUNN & CO. 361 Broadway, New York 














and fearn how to use ft. 


PDAPDPPALS 


Catalanue ROCHESTER OPTICAL CO. 
on application. 30 South $t., Rochester, N.Y. 


All pu Vastomenas te West prices. lroad 


Ceales ses Also "int ase s.. cae | Sater, 
Machines, Bi ‘Ov 
Money. Lists Free. CHICAGO SCALE’ Co., ’ Chicago. ity 


inl, > = 
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